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Foreword 



In my nearly three decades as a professional photographer, I've seen some incredible changes 
in the way we make images. When I started in newspaper work, there were still cigar-chomp- 
ing old-timers on the street who lugged WW Il-era RoUei twin lens reflex cameras fitted with 
big, manual, potato-masher style strobes to shoot check passings, ribbon cuttings, and yes, 
even house fires. Why? Because they just couldn't get the hang of using 35mm gear. Needless 
to say, those guys went the way of dinosaurs and typewriters. 

I, on the other hand, was a total gearhead who embraced every new bit of technology 
that came down the pike. First it was thyristor strobes that put out just the right amount of 
light. Then TTL metering modes and flash control, then autofocus, then "smart"flash which 
effortlessly blended flash and available light calculations. With each new innovation, there I 
was on the cutting edge, fully embracing and understanding the technology and how it could 
make my image-making easier, quicker, and more efficient. 

And then came the digital revolution. 

Back then, I was the guy with the stogie and the PRESS card stuck in the hatband of 
my fedora, hopelessly lost in the jungle of a new technology I neither understood nor 
wanted. Every aspect was bewildering, and I literally howled as I struggled with Curves, Lev- 
els, Histograms, RAW, DPI, PPI, not to mention computer freezeups, crashes, and upgrades. 
Just when it all got to be too much, I reached out to my friend Peter Burian. 

In a calm and sensible way, Peter walked me through the digital minefield, in no-non- 
sense, photographer-to-photographer language that I could understand. Peter demystified 
the process without oversimplifying it, literally talking me back off the ledge of becoming a 
terminal Luddite. I used to think, "wouldn't it be great if everyone had a Peter Burian to 
guide them into the digital age?" 

Now, in the form of this book, you do. While most instructional guides are either 
hopelessly elementary or written so only a software engineer could decipher it, Peter has 
managed to walk the middle line. And unlike a lot of other how-to writers, he's not afraid to 
tell it like it is; when he gives you a bit of advice, you know it's something that he has tried 
and made work. His writing reflects that most rare commodity in the Tower of Babel that is 
digital photography advice: an informed and evenhanded opinion. 

And so, dear reader, thanks to the 15th century miracle of moveable type and the print- 
ing press, you've got access to one of the true masters of this very 21st century practice of 



digital photography. I can think of no one better to guide you. And Peter, if you wonder why 
I hardly ever call or e-mail you anymore, you have only yourself, and this book, to blame! 

Bob Krist 

New Hope, Pennsylvania 



Bob Krist is an award winning freelance photographer who works regularly on assignment for 
magazines such as National Geographic Traveler, Smithsonian, Islands, Caribbean Travel and 
Life and GEO Saison. Krist's book Spirit of Place: The Art of The Traveling Photographer was 
hailed by American Photographer magazine as "the best book about travel photography we've 
ever read." Bob Krist is also a contributing editor with National Geographic Traveler and 
Islands as well as travel photography columnist with Outdoor Photographer magazine. He 
teaches travel photography at the Maine, Cuba, and Tuscany Photo Workshops. 



To Bev, for understanding why I no longer want a "real job," 
and to Katie and Julie, who bring joy to our lives. 
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Introduction 



As recently as five years ago, photography was experiencing a decfine. Many photo enthusi- 
asts were abandoning their camera systems and darkrooms, switching to a point-and-shoot 
camera for the few obUgatory snapshots during seasonal events. Often, the primary family 
camera was a disposable model, not designed for high image quality but popular because of 
convenience and price. Despite the introduction of the Advanced Photo System, a small film 
and camera format designed to make picture taking more "fun," interest in the still image 
and in the "same old" equipment was waning. Digital cameras and printers were available, 
of course, but they failed to attract many consumers due to high prices, mediocre image 
quality, and the perception that imaging software was "too complicated." 

For the most part, the picture in 2004 is quite different, thanks to more affordable, 
user-friendly digital equipment and software that's also vastly more sophisticated. According 
to a prediction by InfoTrends (www.infotrends.com), digital camera sales should reach nearly 
53 million this year. My own anecdotal evidence may be even more persuasive. Today, virtu- 
ally all my friends — both snap shooters and photo hobbyists — own digital equipment. 
They're shooting frequently enjoying both photography and scanning as well as the benefits 
of image enhancement and printmaking. The few holdouts will probably add digital cameras 
to their systems by the end of this year. 

Clearly, digital cameras have revitalized photography. And, yes, any image capture 
with a still camera qualifies as photography, a term drawn from the Greek words for photo 
and graphia, translated as "writing with light." Whether the image is formed in silver hafide 
crystals or electronic pixels, the process of picture taking is quite similar and equally reward- 
ing. In that case, why does the title of this book refer to "imaging" as well? Because some 
topics relate to processes that are purely digital in scope, such as scanning images, manipu- 
lating them with software, making the right computer and software selections in the digital 
darkroom, creating digital prints, and sharing electronic images using the Internet. Although 
these are essential aspects in digital photography, none are available to the purely analog 
photographer. Consequently, we have decided to categorize them under the term "imaging." 

Some pundits maintain that "the medium is the message," echoing a comment made by 
media guru Marshall McLuhan in the 1960s; they're implying that we buy digital gear 
because we love electronic gadgets. That may be true for a few consumers but not for most 
photo enthusiasts or even for snap shooters. The joy of photography does not lie in the 
equipment (or medium) that we use but in the images that we make, photos that capture 
memories or allow us to exercise our creativity. 
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Naturally, the digital medium offers benefits over film-based photography. First, there's 
the immediacy of viewing our images, a few seconds after they are recorded. (A Polaroid cam- 
era offers immediacy too, but with substantially lower image quality and without the other 
advantages.) We can show the pictures to our friends, evaluate them, and reshoot immediately 
if they're not technically or creatively satisfying. Whether we use a digital camera or scan our 
conventional photographs, digital imaging also affords a vast range of image-enhancement 
opportunities as a secondary creative outlet. In the digital darkroom, we can achieve effects 
that were extremely difficult or impossible to achieve with an enlarger and caustic chemicals. 
Finally, there's no need to make trips to a lab for film, processing, or printing. 

If you use an ultrahigh-resolution camera or film scanner, advanced enhancing tech- 
niques, and a top-rated photo printer, your images can be superior to those made with con- 
ventional methods. Even if you take snapshots with a $299 digital camera and make prints 
with a $99 Inkjet photo printer, you should be satisfied. Your pics should be as good or better 
than what you expect from 35mm film and prints made by a high-volume photofinisher. 
Don't want to bother with printmaking? No problem. Many retailers, including major chains 
such as WalMart, can make excellent prints from your image files using one of the new digital 
labs; you can also order digital prints online, from services such as www.ofoto.com or 
www.shutterfly.com. 

If you're reading this book because you're planning to buy digital equipment — or con- 
sidering an upgrade to your current gear — you'll find many pages of advice on various 
aspects of hardware and software. Start by reviewing the chapters on cameras, scanners, 
printers, and the digital darkroom: the computer and software that you'll want in order to 
take full advantage of the medium. Then, move on to the chapters on techniques for captur- 
ing technically excellent images with a camera or scanner, for enhancing them so they'll meet 
your highest expectations, and for sharing them with others through the Internet or gallery- 
quality prints suitable for framing. 

Already own all the gear that you'll need? In that case, avoid the temptation to skip the 
chapters on equipment because they contain information and methods on getting the most 
from each item. 

That brings me to discussing the slant of this book. You'll find that it explains technol- 
ogy, image formats, features, and methods unique to digital capture, as well as concepts such 
as color management, exposure control, depth of field, and more. Some books omit certain 
of these topics or gloss over them, believing that many readers would find them "too compli- 
cated." Granted, the concepts are not simple, but they are essential for a full understanding 
of the entire process of capturing, enhancing, and sharing your images. Working with a tech- 
nical consultant and a knowledgeable editor, I have tried to present the technical information 
in a manner that will satisfy the experienced photographer and computer user, without over- 
whelming the novice. 

But more important, we have collaborated to bring you knowledge: interpretations of 
technical facts and recommendations that will help you select the most suitable equipment 
and techniques. In every chapter, I have tried to make this book valuable in terms of insights 
and practical tips based on extensive experience with techniques and tools that help to make 
better images. There's an old expression that says, "You can take this advice to the bank." It 
is my profound hope you'll find the advice in this book equally valuable as well as inspiring 
in your own image making. It's all presented from the perspective of a photographer and 
intended to help you master all the essential aspects of digital photography and imaging. 

Good luck and all the best in your own image making. 

Peter K. Burian 
Toronto, Canada, 2004 
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Essential Digital Imaging 




at is used for digital photography and 
other aspects of imaging: cameras, scanners, 
computers and pertinent software, basic 
IRessories, as well as photo printers. You 
will not want or need everything that I'll dis- 
cuss, and some of it might be well above 
your current budget. In that case, consider 
some of the content as reference material for 
ater use or simply to give you an apprecia- 
tion for the latest equipment and the most 
sophisticated capabilities that are available. 
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Introduction to Digital Cameras 



Unless you plan to digitizt existing photographs 

with a scanner, as discussed in Chapter 2, you'll need a digital camera — often 
called a digicam — if you want to make digital images. In some respects, these 
cameras are similar to their 35mm counterparts. They include most of the 
same features, but gain many others that are exclusive to the digital process. 

At first glance, a digicam may seem expensive compared with a 35mm 
film camera. That's true, hut it can offer better value in the long run, at 
least for photographers who shoot a great deal. Because digicams store 
images on a memory card, there's no need to pay for film or processing; 
think of the card as "reusable film. " Granted, you'll want prints of some 
images, but this is cheaper than paying to print every picture on a roll of 
film. Digicams are also a lot more fun than 35mm cameras. At a party, for 
example, you can snap a lot of pictures and show them to friends on the 
camera's color display immediately. Delete any rejects and take some pics 
over again if you're not happy with the poses or expressions. Many cam- 
eras will even record short video clips. 

In this chapter, I'll discuss how digital cameras work, the various types 
of digital cameras, their primary capabilities, and some of the features that 
are unique to digital cameras. If you are thinking of upgrading to a newer, 
m.ore advanced or different type of digital camera, the following sections 
can help guide your purchasing desision. 
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Figure 1.1: Sev- 
eral types of sen- 
sors, of various 
sizes, are used for 
image capture in 
digital cameras. 



How Digital Images Are Captured 

When you turn the camera on and press the shutter button, the aperture in the lens opens to 
allow light to strike the light-sensitive sensor to record a picture. All digi- 
tal cameras use these electronic sensors to capture photographic images. 
There are a variety of sensor types, including CCD (charge-coupled 
device), CMOS (complimentary metal oxide semiconductor, see Figure 
1.1), and LBCAST (Lateral Buried Charge Accumulator and Sensing 
Transistor Array). All these very technical names describe the different 
methods used by each type of sensor to accomplish the same goal. That 
goal is to record the scene before the lens using an array of pixels (an 
acronym for picture elements) on the sensor to store the tonal and color 
values of the final image. 



RECOMMENDATION: CMOS or CCD Sensor? 

For practical purposes, there is no substantial difference between the imaging capabilities of a 
technically advanced CCD and CMOS sensor. Each type has some claimed advantages, but both 
can produce a high level of image quality. While some very cheap, low-resolution models, includ- 
ing "toy" cameras intended for children, may include low grade CMOS chips, this is not relevant for 
our purposes. The types of cameras that I'll discuss in this book all incorporate sensors that are 
technically excellent. Nearly all compact digicams employ a CCD sensor, while some digital SLR 
(Single Lens Reflex) cameras employ a CMOS sensor. When considering several digital SLR cam- 
eras, the type of sensor should not be a high-priority item in your deliberations. 



Although digital cameras can record images in full color, the individual pixels on the 
sensor can't actually measure color values. They can measure only the intensity of the light 
striking the pixel, not the color properties of that light. Therefore, filters are placed in front 
of the pixels so that each can measure only one of the three primary colors (red, green, and 
blue) of light. (Sony has introduced a sensor that captures four colors, adding "emerald" 
(resembling cyan) as the fourth color, but this is not yet in widespread use.) The filters are 
arranged in a specific order, most commonly using the "Bayer" pattern in which there are 
twice as many green pixels as red and blue. 

When the light projected by the lens comes in contact with the imaging sensor during 
exposure, the light-sensitive pixels accumulate an electrical charge. More light striking a par- 
ticular pixel translates into a stronger electrical charge. The electrical charge for each pixel is 
converted into a specific value based on the strength of the charge so that the camera can 
actually process the data. 

Each pixel in a digital image must contain values for all three of the primary colors to 
accurately describe the final color of the pixel. Because each pixel on the imaging sensor 
records only the value of one of those colors, the other values must be calculated based on 
surrounding values. For most captures this is done within the camera. The final image data 
can then be written to the camera's memory card as an image file. An exception to this is the 
RAW capture format, discussed later in this chapter. When we shoot in a camera's RAW cap- 
ture mode, the actual pixel values are recorded and stored in a special data file that needs to 
be processed using special software (in your computer) to convert it to an image format. 



How Digital Images Are Captured 




Another type of imaging sensor, made by Foveon (www.foveon.com), is not yet in general 
use in digital cameras. (At the time of this writing, only the Sigma SD series SLR cameras 
incorporate this sensor.) Called the X3, it records all three primary colors of light (red, 
green, and blue) at every pixel. (Other sensors record only one color per pixel, as discussed 
earlier.) Consequently, cameras with the X3 sensor do not need to interpolate color data 
and do not need the filter discussed earlier. The first X3 sensor contains 3.43 million pixels, 
but for every pixel location, there is a stack of three "photo detectors" for a total of 10.29 
million. This technology is complex, and it does have some advantages, as I discovered 
while testing the Sigma cameras. Technically a 3.43 megapixel camera, it produced a level 
of image quality that I would expect from a 5 megapixel camera, suitable for making 1 1 X 
1 6.5 " prints of excellent quality. Foveon has developed X3 chips of even higher resolution, 
and some of these may be available in digital cameras by the time you read this book. 



The Megapixel Issue 

Regardless of the type of sensor, the more pixels, the more information that is being cap- 
tured. High resolution translates to digital photos with well-defined detail, great clarity, and 
an impression of high sharpness. Most digicams (see Figure 1.2) today capture images with a 
sensor that has at least 1 miUion pixels, also called one megapixel, and you can find profes- 
sional SLR cameras with more than 10 megapixels for making ultra-high-resolution images. 
In practical terms, more megapixels translates to larger prints of high quality. 




Figure 1.2: Com- 
pact digital cam- 
eras are available 
with image sen- 
sors ranging 
from 1 to 8 
megapixels. 
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How Many Megapixels Do You Need? 

You can find compact cameras with resolution ranging from 1 megapixel to 8 megapixels. Gen- 
erally speaking, you will want to look for a camera with the highest resolution available in your 
price range if you plan to make prints. How much resolution do you need r to make a beautiful 
inkjet photo? The following list provides a rule of thumb as to what you'll need to make photo- 
graphic quality prints of certain sizes, using the highest resolution and the lowestJPEG (named 
after the Joint Photographic Experts Group) compression capture mode for one of the better cam- 
eras in each resolution range. 

• Cameras with 1 megapixel sensors are suitable for very good 4X6" prints and acceptable 5 X 
7 prints. 

• Cameras with 2 megapixel sensors should allow you to make very good 5 X 7" prints and 
acceptable 8X10" prints from your best images. 

• Cameras with 3 megapixel sensors generally produce images suitable for good 8X10" prints; 
the best 3 megapixel cameras can produce image quality suitable for making acceptable 1 1 X 
14" prints. 

• Cameras with 4 megapixel sensors should produce images that are suitable for fine 8.5 X 11" 
prints that you'll be proud to show and share. With images from the best 4 megapixel cameras, 
you should be able to make very good 11 X 1 4" prints. 

• Cameras with 5 or 6 megapixel sensors are intended for those who want high quality in 1 3 X 
1 9" prints and very close to photo quality in slightly larger prints. 

Few photo printers can generate prints larger than 8.5 XII". Unless you plan to buy a larger 
format printer or often crop image files extensively (calling for greater enlargement of the smaller 
files), you should be very satisfied with a top-rated 4 megapixel compact digicam. If you plan to 
exhibit prints or sell images, or if you are extremely critical as to quality, you might want to con- 
sider models with even higher resolution. In SLR cameras, 5-1- megapixel resolution has become the 
norm as discussed later. 
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Before moving on to a review of the various types of digital cameras, it's worth considering 
the various image capture modes that are mentioned in subsequent sections. 

JPEG Capture Format 

The most common image recording format used by digital cameras is JPEG. This popular for- 
mat can be opened with virtually any imaging software in a computer. The JPEG format 
includes compression in order to reduce the size of the file to allow more images to be recorded 
on a memory card. When the file is opened in the computer, the data is uncompressed. 



JPEG Format Issues 

JPEG is a "lossy" format, meaning that it always causes a loss of information in the image. To 
produce a smaller file size, pixel values may be changed. This is most commonly done by breaking 
the image down into blocks, typically 16X16 pixels, and then finding the most efficient way to 
describe the color within those blocks. That may involve changing pixel values so that the data can 
be described more efficiently. 

continues 
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Higher amounts of compression applied to aJPEG image will result in a smaller file size, but it 
will also result in more information being lost in the process. That translates into a loss of detail in 
the image, as well as the creation of "artifacts. "These artifacts are visible as blocks of color in the 
image that don't blend in well with the surrounding area. For example, you might see bright blocks 
of pixels in dark areas along a high-contrast edge in the image. 

Although the loss of detail and creation of artifacts can be a serious problem, they are usually 
not an issue if you use the minimal amount ofJPEG compression. Therefore, I recommend that 
you avoid using settings that will cause the camera to apply a high level of compression. Stick with 
the camera's topJPEG quality mode such as Ultra Fine or Best. 



Digital cameras offer several choices for recording JPEG images with options for Reso- 
lution (number of pixels) and for Quality (compression ratio.) You can choose to make a 
large, high-resolution image with low compression — often denoted in the camera's menu as 
Large/Fine or Large/Super Fine — for optimal image quality. Or you can choose to make a 
lower-resolution image with a higher compression ratio for situations in which quality is not 
your primary concern. Cameras usually offer many combinations of resolution and compres- 
sion, although some cameras simplify the process, offering only general image-quality 
options such as Best, Good, Normal, and E-mail. The Best option, for example, produces the 
highest resolution and lowest compression ratio. 



RECOMMENDATION: Savc Your JPEGs as TIFFs 

After downloadingJPEG images to your computer, save them asTIFF (Tagged Image File For- 
mat), using the "Save As" feature in your image editing software. TIFF is an excellent choice for 
archiving image files as discussed in Chapter 9. Save the TIFF files as your "master files." If you 
need a small file of any image for Internet use, simply downsize a TIFF file for that purpose and save 
it under another file name as aJPEG. Retain your master file as you would save a negative in 35mm 
photography for subsequent use for other purposes. 



Granted, there will be occasions when you'll select a low-resolution/higher-compres- 
sion capture mode. You may decide to do so when you want certain photos to make only 
small prints, when you want photos only for Internet use, or when all your memory cards 
are almost full and have inadequate capacity for larger files. 

RAW Capture Format 

In addition to JPEG capture modes, digital SLR cameras, and some prosumer-level compact 
digicams, include a special capture mode referred to as RAW mode. When you select this 
option, the camera captures raw data from the sensor and saves it in a proprietary file for- 
mat. The data is often compressed, using a lossless algorithm. After RAW images are down- 
loaded from the camera to a computer, they must be converted to a standard image file for- 
mat, such as TIFF, that is recognized by image-editing software. The conversion process 
requires special software that is included with the camera and also available from companies 
such as Adobe and PhaseOne. 

Aside from slightly higher image quality than the best JPEG option, the primary advan- 
tage of the RAW capture mode is great latitude for correcting factors such as exposure and 
color rendition before converting the raw data to an image format. Most of the RAW 
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Figure 1.3: RAW 
images must be 
converted to a 
conventional 
image format, 
such as TIFF, 
using special 
software. Most 
such software 
includes a wealth 
of image-enhanc- 
ing capabilities; 
those intended 
for color and 
exposure correc- 
tion are the most 
valuable. 



conversion programs (see Figure 1.3) offer 
features for adjusting brightness, white bal- 
ance, and color saturation as well as other 
parameters, including sharpness and contrast. 

Granted, images captured in JPEG or 
TIFF format — fully processed in-camera — can 
be adjusted with conventional image-editing 
software such as one of the Adobe Photoshop 
programs. However, any major corrections to 
exposure and color rendition are more effec- 
tive when applied to raw data that has not yet 
been processed. Should you ever make an 
error that produces a RAW image that's too 
dark, that's too bright, or that has a strange 
color cast, it can probably be corrected quite 
effectively with the RAW converter software. 



RECOMMENDATION: Use RAW Capture Mode for Large Prints 

Although the bestJPEG capture mode can produce very good to exceptional image quality 
(depending on the camera), a RAW image is superior in this respect. If your camera offers an 
option for capturing images in RAW format, use this feature when you want the finest possible 
image, such as when you intend to make large prints. A RAW image file maintains a higher level of 
quality than an image made inJPEG when the file size is increased in the RAW conversion software 
or later with image-editing software. Consequently, you will be able to make larger prints that are 
suitable for framing. 



RAW image capture offers another advantage: it records the image with 12-bit color 
depth instead of 8-bit used in other capture modes. Image files with the higher bit depth con- 
tain billions rather than millions of possible colors, so they exhibit a wider range of tones 
and colors for the best detail and smoothest gradations. When using the RAW image con- 
verter software to convert the image to a conventional TIFF format, you can choose to save 
images in 8-bit or 16-bit depth. I'll discuss this topic in far more detail in Chapter 9. 



TIFF Capture Format 

A few digital SLR cameras include an option to record images in TIFF format. A TIFF image 
is comparable in quality to a RAW image, but is substantially larger. I can see only one bene- 
fit to using this capture mode: you don't need to convert the image using special software. 
The drawbacks outweigh this benefit, however. Because each file size is so large, your mem- 
ory card will hold fewer images. In TIFF capture, you cannot shoot more than one image in 
a sequence. Also, image processing time is extremely long, which can be very frustrating. 



RECOMMENDATION: The "Best" Capture Mode 



Some photographers, particularly those specializing in landscapes, prefer to use TIFF capture 
instead of the RAW format. They tolerate the long, in-camera processing time because they do not 

continues 
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want to spend extra time at a computer converting RAW images. That is a personal decision, but 
in my view, the drawbacks of the TIFF capture mode outweigh its benefits. Frankly, J PEG capture, 
in the high-resolution/highest-quality setting of a top-rated camera, is a fine choice for most 
images. Use the RAW capture mode (with cameras that include this option) if you plan to make 
oversized prints, of even higher quality, or if you want the other benefits offered by this format. Do 
note, however, that most compact digicams do not offer any still-image recording option other 
than JPEG. Some prosumer cameras offer only aTlFF or only a RAW capture alternative. If one of 
these is important to you, check the specifications carefully before buying a camera. 



Digital Camera Classes 

Visit a large photo retail store, and you'll find three 
major types of digital cameras: compact models with a 
built-in lens, larger cameras that accept interchange- 
able lenses (see Figure 1.4), and even larger models 
designed to accept a large digital back accessory. The 
latter two types of cameras and their lenses are expen- 
sive, and the accessory digital backs are even more 
expensive. Because such equipment is primarily 
intended for commercial applications and studio use, I 
will discuss it only briefly. 




Figure 1 .4: Lenses such as this 
IS-SOmtn zoom are useful with a 
digital SLR camera for achieving 
ultrawide-angle effects despite the 
"focal length magnifier" factor. 
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Single-use digital cameras— as well as very inexpensive low-resolution digital cameras— are 
also available, but these do not produce high-quality images, so they will not be covered in 
this book. 



Lens Focal Lengths 



Virtually every digital camera— except for a few professional SLR models— incorporates a sensor 
that is smaller than a 35mm film frame that is a common reference standard. Consequently, any 
lens produces a narrower angle of view, or greater apparent magnification, with such digital cam- 
eras. That's why you often see zoom lenses with marked focal lengths such as 7.6mm to 22.8mm 
in a compact digicam. This is roughly equivalent to a 37-1 1 1 mm zoom lens on a 35mm camera, 
although the exact effective focal lengths depend on the digicam's actual sensor size. 

With a digital SLR camera, the extent of the focal length magnification factor also depends on 
the image sensor size. A typical factor is about 1 .5x, making a 300mm lens equivalent to a 450mm 
lens, and a 20mm lens equal to a 30mm lens. Some cameras produce a different focal length mag- 
nification factor: 1 .3x or the more common 1 .6x, for example, and a full 2x with the Olympus E-1 
camera that employs a sensor that's smaller than average in digital SLR cameras. 

This factor is useful if you ofi:en photograph distant subjects, because you may not need to buy 
an expensive super telephoto lens. But for true wide-angle effects, you'll need very short lenses. 
That's why short focal lengths are becoming more common, with lenses such as the 1 4mm, the 
1 5-30 mm, and 1 6-35 mm zooms and the Olympus 1 1-22 mm zoom. 

Most compact digicams include a feature called "digital zoom" in addition to the true "opti- 
cal" zoom. When you access digital zoom, the camera crops the image electronically, saving only 
the central area and discarding numerous pixels. Although many cameras' processors then add 
pixels, through interpolation, image quality deteriorates noticeably. I recommend against using 
the digital zoom feature unless high image quality is not your primary goal. 



10 CHAPTER 1 ■ Introduction to Digital Cameras 



Figure 1.5: Com- 
pact digicams are 
available in 
many sizes, from 
tiny to quite 
large, and in var- 
ious configura- 
tions. 




Compact Digital Cameras 

The most common type of digital camera (see Figure 1.5) includes a built-in lens and flash 
unit, an LCD monitor for viewing images, and an optical viewfinder — a small window for 
viewing the scene — above the lens that will actually take the picture. Although cameras of 
this type are often called point- and-shoot models, this term is valid only for the inexpensive, 
basic models. Consequently, I'll refer to cameras with a built-in lens as compact cameras to 
distinguish them from the larger SLR models that accept interchangeable lenses. 



Vlewfinders and LCD Monitors 

Some of the affordable compact digital cameras do not include an optical viewfinder. With 
such models, use the LCD monitor for viewing your subject while composing photos. Naturally, 
you can use this viewing technique with any compact digital camera— instead of using the 
viewfinder— but battery consumption will be substantially higher when the monitor is always on. 

Although most digital cameras include an optical viewfinder, some models— particularly those 
with a built-in zoom lens with very long focal lengths— incorporate an electronic viewfinder (EVF) 
instead. An EVF is actually a small LCD monitor that allows you to see the image that the sensor 
will capture. The view through an EVF is not as sharp, crisp, and bright as it is through an optical 
viewfinder, but this is a standard feature in cameras with long (built-in) zoom lenses. 

There is an advantage to using the LCD monitor on the camera back, or an electronic 
viewfinder, when composing your images in extreme close-up photography. Because you view the 
subject through the taking lens, the view is accurate. You see exactly what the lens sees, without the 
parallax error that occurs when viewing the subject through a secondary lens (optical viewfinder) 
that is above the primary lens. This allows for accurate framing, capturing the desired subject area 
instead of an area above it. 



Especially in the 3-i- megapixel categories, you can find three levels of compact digital 
cameras: basic, advanced, and prosumer. Basic models are designed primarily for snap shoot- 
ing and simplicity of operation. Extensively automated, they allow little control over the 
image, except, perhaps, for adjusting the overall brightness and white balance. 



Digital Camera Classes 1 1 




The advanced cameras include a wealth of capa- 
bilities, from fully automatic, to semiautomatic to fully 
manual operating modes. They may also include over- 
rides for controlling factors such as sharpness, contrast, 
the intensity of color rendition, and more, as discussed 
in a later section. 

The more expensive prosumer models are 
loaded with extra features (see Figure 1.6). Many such 
cameras also accept optional accessories, including 
wide-angle and telephoto lens adapters, filters, and 
high-powered accessory flash units. 

If you buy one of the latest compact digital cam- 
eras, it will probably include all the essentials: a built- 
in 3x optical zoom lens and flash unit, automatic 
focusing, a color LCD monitor for viewing your pho- 
tos, a memory card for storing images, a CD with software, cables for connecting the camera 
to your computer and to a TV monitor, plus a battery. Some camera kits include recharge- 
able batteries and a charger; others include only single-use batteries. If a camera that uses 
single-use batteries accepts rechargeables, you'll want to purchase a set, plus a spare set, 
along with a suitable charger. 




Figure 1.6: Compact digicams usually include a few analog 
buttons, switches, and dials and many electronic controls, 
usually accessed via a menu button. 



Digital camera kits include only a low-capacity memory card that may hold no more than 
a dozen images made in the camera's best-quality capture mode. Just as you would buy 
extra film for a 35mm camera, you'll want to buy at least one memory card. Think of the 
card as "digital film." A 64MB card is a good start with a 1, 2, or 3 megapixel camera, but 
for a camera with higher resolution capability, you'll want a card with 256MB capacity. 



Compact Digicam Pros and Cons 

Compact digital cameras are the most 
popular type by far, and that's under- 
standable considering their advantages over 
the SLR cameras that accept interchangeable 

lenses. 

• They are more affordable and offer a 
better value because a lens is built-in 
(see Figure 1.7), and is not an extra 
cost option. 

• Their smaUer size and weight allows 
for greater portability and greater con- 
venience with a built-in lens. 

• They are less complex. 

• They are available in a broader range 
of choices in brand, price, megapixels, 
and capabilities. 




Figure 1.7: Common in compact digicams, a 3x zoom lens includes 
focal lengths ranging from moderately wide angle to short telephoto 
and is useful for many types of subjects. (Settings: Image on left made 
at 37mm equivalent; image on right made at 1 11mm equivalent.) 
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Although these advantages are certainly meaningful, compact cameras are not ideal in 
all respects. Consider the following issues: 

• A built-in zoom lens is not nearly as versatile as a wide range of SLR system lenses 
ranging from fisheye to super telephoto. 

• Only a few compact digicams, usually the most expensive models, accept filters, lens 
adapters, and accessory flash units. 

• Compact cameras have fewer capabilities and options than SLR cameras. 

• Models with a resolution over 5 megapixels are $800 to $1000. 

• The smaller sensors in compact cameras, with their smaller pixels, do not produce 
image quality comparable to that produced by SLR cameras. 

• In extreme close-up photography, models with an optical viewfinder do not produce 
accurate framing. You must use the LCD monitor to compose your images in such 
situations. 



Figure 1.8: A dig- 
ital SLR system 
includes cameras 
and a variety of 
lens types and 
accessories such 
as flash units. 



Interchangeable Lens SLR Cameras 

A digicam with a built-in lens can be convenient, but many photographers prefer an SLR that 
accepts a full series of lenses (see Figure 1.8). The term Single Lens Reflex refers to the fact that you 
view the scene through the same lens that takes the picture. A system of mirrors in a prism reflects 
the image to the camera's viewfinder so there is no need for a secondary viewing lens above the 
"taking" lens. Because you view the subject through the "taking" lens, framing is more accurate in 
close-focusing without the parallax error that occurs with a separate viewfinder. The view is also 
bright and crisp because the viewfinder is optical and not electronic. 




A Note on Terminology 



As mentioned earlier, compact digicams— with built-in long telephoto zoom lenses— also offer 
through-the-lens viewing, but these employ a small LCD screen (EVF) in the viewfinder. Such cam- 
eras are also SLR models, but in practice, the term SLR is generally used only when discussing the 
cameras that accept interchangeable lenses and employ a prism for through-the-lens viewing. 
Consequently, I'll use the term SLR only when discussing cameras that accept interchangeable 
lenses. An SLR camera system includes lenses from ultrawide-angle to super telephoto, allowing 
you to achieve any desired effect. They have other advantages over the compact cameras. Typically, 
SLRs offer more advanced digital and conventional capabilities and more options to image cap- 
ture format. Although an SLR camera can be complicated, it can also be as simple as you want, in 
its fully automatic program mode with image adjustment controls at the default settings. 



Digital Camera Classes 1 3 



E 




Figure 1.9: One of the primary advantages of a digital SLR camera over a compact digicam is faster speed in framing and 
in autofocus. This benefit is particularly important in action and wildlife photography. 



Most digital SLR cameras include the capabilities that serious photographers expect: 
high-speed continuous focus for tracking action subjects (see Figure 1.9); built-in flash plus 
compatibility with accessory flash units; automatic, semiautomatic, and manual modes; 
numerous overrides for controlling every aspect of an image; depth-of-field preview for 
assessing the range of sharp focus; and a great deal more. They offer at least two recording 
formats: JPEG for small image files even in high=resolution imaging and a proprietary RAW 
mode for very high picture quality without excessively large image files. Many even include a 
third option: TIFF image capture for the finest image quality, though as discussed previously, 
this can result in slow recording times and huge files that quickly fill up a memory card. 

Most digital SLR camera kits include the camera body, a cable for connecting the cam- 
era to your computer, a CD with software, rechargeable battery and charger, and possibly a 
low-capacity memory card. A lens is not included, although some retailers sell kits, at a 
higher price, that include an affordable zoom lens that will get you started if you do not 
already own suitable lenses. 

Four years ago, the most affordable digital SLR camera cost as much as a good used 
automobile and boasted an image sensor with only 2 million pixels. Today, you can buy a 6- 
megapixel digital SLR for $1000, and it will generate much larger image files than its precur- 
sor, with substantially higher resolution. 



Digital SLR Camera Pros and Cons 

As the "cons" in the compact camera section imply, a digital SLR camera offers benefits, par- 
ticularly in terms of superior image quality and versatility. Although lens adapters — used 
with a prosumer digicam — can be useful, SLR cameras accept a far more comprehensive 
range of lenses; these also produce higher image quality than lens adapters. 

A digital SLR camera body is certainly more expensive than a compact camera, and it 
does not come with a lens. If you already own a Canon, Sigma, Pentax, or Nikon autofocus 
SLR camera, with suitable autofocus lenses, your lenses will be compatible with a digital SLR 
camera of the same brand. In that case, your investment need not be excessive. And the 
investment will pay off in the long run, because you'll save money on film and processing. 

Finally, you'll find that most of the SLR models are loaded with all the capabilities and 
overrides that will satisfy advanced photographers. The best cameras produce images with 
ultra high resolution, suitable for beautiful prints as large as 13 x 19", and even larger if the 
images are enhanced and printed with some expertise. 
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RECOMMENDATION: Compact DigicaiTi or Digital SLR Camera? 

An SLR camera, plus lenses, costs far more than a compact digicam with a built-in lens, and an 
SLR is larger, heavier, and substantially more complex. Hence, this is not the right choice for every- 
one. But if you're a photo enthusiast who uses a 35mm SLR camera when shooting film, you'll cer- 
tainly want to consider a digital SLR camera. ($899 and up, plus lenses.) In addition to the cre- 
ative and problem-solving abilities available with a variety of lenses and extra features, an SLR 
camera offers another significant benefit over a compact model: superior image quality because it 
employs a larger image sensor— with larger recording pixels— than a compact digicam. 

If you will not need the additional versatility available with a wide range of (expensive) lenses 
and the extra capabilities available with an SLR camera, or if you do not plan to make very large 
prints, a highly rated compact digicam should meet your needs. Look for test reports on the Inter- 
net to determine which specific models are "best." 

For the maximum versatility with a compact digicam, consider one of the 4+ megapixel pro- 
sumer models that boasts many of the same capabilities as SLR models and also accepts wide- 
angle and telephoto lens adapters as well as accessory flash units. Although the accessories are 
not inexpensive, they do increase a camera's versatility. Some digicams include a wide range (6x to 
1 Ox) optical zoom lens, and one of these cameras may provide all the focal lengths that you will 
want. The only drawback is that such cameras use an electronic (instead of optical) viewfinder, 
and not everyone finds an EVF convenient to use. 



Professional Studio Cameras 



Figure 1.10: 
Some medium- 
format film cam- 
eras accept a dig- 
ital back. This 
type of equip- 
ment is expensive 
and is designed 
to meet the needs 
of portrait and 
commercial stu- 
dio photogra- 
phers. 



Professional photographers working in a studio often use medium- and large-format film 
cameras that accept interchangeable lenses and digital backs (see Figure 1.10) with 11 to 20-i- 

megapixel resolution for making massive 
image files for commercial purposes. In 
addition to the high cost of the cameras 
and lenses, the digital backs are prohibi- 
tively expensive for the majority of photo 
enthusiasts. If you are interested in learning 
more about such equipment, visit the web- 
sites of manufacturers such as Creo 
(www.creo.com), PhaseOne 
(www.phaseone.com), Kodak 
(www.kodak.com), Fujifilm 
(www.fujifilm.com), and Mega Vision 
(http://acme.mega-vision.com). 




Choosing the Right Compact Digital Camera 

If you have decided that a compact digicam is the right choice, and you're ready to shop for 
a new camera, which models should you consider? Frankly, far too many cameras are on 
the market to answer that question, with new models introduced every month and others 
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discontinued. The answer also depends on your own needs, budget, preferences, and the 
types of subjects that you often photograph. 

In this section, I'll discuss many digicam capabilities and comment about the value of 
each feature. After reading the following, you should know which capabilities you consider 
most important. Make a Hst of these features. While reviewing the specifications of several 
models (within your budget) on a photo retailer's website store, refer to the list; eliminate 
cameras that will not meet your needs. This process should help you to narrow the field to a 
few cameras that you'll want to check out in person at a well-stocked retail store. 



Popular Compact Digicam Features 

Digital cameras with built-in lenses generally include most or all of the following capabili- 
ties. The high-end prosumer cameras often include some esoteric features as well, but these 
are not common and are of little interest to most photographers. 

Resolution 

Presumably, you have already determined the resolution that you will require, and can 
afford, so you know whether you want a camera with a 3, 4, 5, or higher megapixel sensor. 
Do note that some cameras, particularly a few Fujifilm FinePix models, include a mode that 
produces images with double the resolution: 6 megapixels with a 3 megapixel camera, for 
example. This is achieved through "interpolation": adding extra pixels by copying existing 
pixels. Although this feature can be somewhat useful, the resulting images do not provide 
double the image quality. 

Recording Options 

As mentioned earher, JPEG is the most common image-recording format. If you appreciate 
the benefits of the RAW format discussed earher, and do not mind spending extra time at 
your computer converting RAW images, look for a 
camera that also includes a RAW capture mode. 



Zoom Lens 

Most digicams include an optical zoom lens (see Fig- 
ure 1.11), usually a 3x model such as a 38-114mm 
equivalent. This type is convenient because it allows 
you to switch from wide-angle to telephoto framing in 
a second or two. A few cameras include a 4x or 5x 
optical zoom lens, for greater effective "reach," and 
an optical viewfinder. You can also find digicams with 
a much longer lens: a 6x or 8x zoom. These allow you 
to fill the frame with more distant subjects, but such 
cameras are larger, more expensive, and employ an 
Electronic Viewfinder (EVE). Frankly, unless you often 
photograph distant subjects, and find that you are 
comfortable with using an EVE, I would recommend 
sticking with a camera that includes a 3x, 4x, or 5x 
zoom lens and an optical viewfinder. 




Figure 1.11: Digital cameras with a built-in zoom that 
extends to long focal lengths — like this Minolta model's 
28-200mm equivalent lens — incorporate an electronic 
viewfinder and not the more common optical viewfinder. 
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Focus Options 

Autofocus is standard, and most current cameras employ a "wide area" or "multipoint" aut- 
ofocus system that can set focus even on a subject that is not in the center of the frame. This 
useful feature allows you to shoot quickly, without first centering the subject. It also encour- 
ages better composition, with the subject placed off-center in more of your pictures. Many 
cameras offer another valuable option, allowing single sensor selection for more accurate 
control over the exact point of focus — on the eyes in a portrait photo, for example. 

Many cameras also include autofocus options for "landscape" (for infinity focus) and 
"macro" (from 1" to 5", for example.) Useful for subjects that are extremely close, or very 
far, from the camera, these are usually accessed with an analog control. If you select one of 
these, remember to reset the camera to conventional autofocusing afterward. 

An increasing number of compact cameras include a Continuous Autofocus mode, 
which allows the camera to continuously change focus as you point the lens toward subjects 
at different distances. This feature is primarily used to reduce the time delay between pressing 
the shutter button and the instant of exposure. It is not the same as the Continuous "tracking" 
focus available with SLR cameras, for foUow-focusing in action photography. A compact digi- 
cam's Continuous focus system may be able to keep up with the motion of a slow-moving sub- 
ject, such as a person walking, but it will not produce sharp images of faster motion. 

More and more digicams also offer a rudimentary manual focus system that allows 
you to preset focus for any of several distances; such systems are not very versatile or con- 
venient to use. This is not a feature you will need unless you often photograph landscapes, a 
situation in which the ability to set focus to a specific distance can be essential. 

ISO Setting 

Most cameras have an automatic ISO (for International Organization for Standardization) 
feature that adjusts sensitivity depending on the brightness of the light. In low light, it sets a 
high ISO (such as 400) in order to allow for shooting at fast shutter speeds to prevent blur 
from camera shake. In bright light, when a fast shutter speed can be set at any ISO, the sys- 
tem sets a low ISO (such as 100) for the best image quality. 

ISO is a term that was intended for application to photographic film and denotes the 
sensitivity of a film to light. (The ISO system replaced the older ASA numbering system.) A 
low ISO film has low sensitivity to light, and a high ISO film has high sensitivity and can 
record a correct exposure at a faster shutter speed. The terminology has been applied to digi- 
tal cameras as well, a logical step, because the concept is identical. 

The majority of cameras also offer manual ISO control for making your own settings: 
ISO 100, 200, and 400, for example. As discussed in the following paragraph, this is an 
important control but not available with all cameras; I would not buy a camera that omits 
this feature. Higher ISO options are available with some cameras, but are not really neces- 
sary for most of us. They may be useful for those who must often shoot in very low light — 
without flash or a tripod — when high image quality is secondary to getting a sharp, well- 
exposed shot. 

Select ISO 100 for the best image quality and ISO 200 for fast shutter speeds on cloudy 
days. Reserve the ISO 400 (or higher) settings for low-light situations. A high ISO setting 
will provide faster shutter speeds for sharper pictures, but image quality will be much lower 
due to digital noise caused by the need to amplify the signal at the sensor. This noise resem- 
bles grain in images made with film, but is generally more objectionable because of the ran- 
dom colors it produces within the image. If possible, use ISO 100, and mount the camera on 
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a table-top tripod in low light; with nearby subjects, use electronic flash. Then, you won't 
need to worry about camera shake, and you'll get better image quality. 

Operating Modes 

In addition to a basic Program (fully automatic) mode, many digicams include several other 
options. Extra Program modes, designed for good results with a suitable aperture/shutter speed 
combination for specific types of subjects, are great for aim-and-shoot simplicity. In my experi- 
ence, the following Program modes are most often useful: Landscape, Portrait, and Sports. 

If you're an experienced photographer, you'll also want a semiautomatic Aperture Pri- 
ority mode that allows you to select a specific f/stop with the camera setting the correct shut- 
ter speed to maintain a good exposure. Set a wide aperture (such as f/2.8 or f/4) to blur away 
a busy background, using the longest zoom setting. Or select a small aperture (such as f/8 or 
f/1 1 ) and a wide-angle zoom setting to maintain sharpness from the foreground to the back- 
ground in a city scene or a landscape. Some Program modes can achieve a similar effect but 
Aperture Priority mode gives you greater control. 

A Shutter Priority mode is also common, and this feature allows you to set a fast or 
slow shutter speed, while the camera sets a correct aperture. Some cameras also include a 
fully manual mode that requires you to set both the aperture and shutter speed, guided by 
some indicator provided by the light meter. This feature is slow to use and is intended only 
for the most-experienced photographers. 

White Balance Control 

All digicams include an Auto White Balance feature that automatically adjusts for the type of 
ambient light: sunny, cloudy, household lamps, and so on. The automatic systems do not 
always provide ideal results, and some images will have an undesirable color cast. Conse- 
quently, most cameras include specific settings to match common lighting conditions. The 
more options, the better. Simply select the one that best matches the lighting, and you should 
get excellent images without a color cast. A few prosumer cameras also offer a Custom or 
Manual Preset White Balance option that allows you to "teach" the camera to render whites 
as white in a difficult lighting condition — under the sodium-vapor lamps found in some 
sports arenas, for instance. This feature is most useful if you often photograph under uncom- 
mon lighting conditions. 

Light-Metering Options 

To calculate a correct exposure — good brightness level — digital cameras generally employ a 
sophisticated "evaluative" or "multi zone" metering system. These evaluate the lighting pat- 
tern, ignore ultrabright or extremely dark areas, and set a good to excellent exposure in most 
situations. The most successful of these systems are highly reliable and may be all that most 
digicam owners require. 

Experienced photographers who are familiar with the use of the less automated Center- 
Weighted metering system will want a camera that also includes this feature. Some exposure 
compensation will usually be required for good exposures with light- or dark-toned subjects. 
Spot Metering is also common in advanced and prosumer cameras and is intended for meter- 
ing a small subject area such as a spot-lit performer against a dark stage. This feature 
requires some expertise in selecting an area to meter and in knowing when to increase or 
decrease exposure; hence, it's intended only for use by experienced photographers. 
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Exposure Compensation 

Regardless of the type of metering system, in some situations a camera will not provide the 
ideal exposure; some pictures may be excessively dark or bright. That's why an exposure 
compensation dial is standard equipment for controlling image brightness. 

This feature allows you to take a picture, check the image in the LCD monitor, and 
make adjustments for reshooting. If the image is too dark, set a +0.5 exposure compensation 
level and shoot again. If the image was too bright, set a -0.5 exposure compensation level 
before reshooting. Sometimes, you may need to use a higher level of compensation for opti- 
mal exposures; most cameras offer a range from -2 to + 2 , for a significantly darker or 
brighter image. Some allow you to select from an even wider range, such as -4 to +4, but you 
will rarely (if ever) need that capability. 

It's not always possible to accurately determine whether the exposure was correct by 
checking the image on the LCD monitor. Image brightness can vary depending on the 
lighting conditions when viewing the monitor. Ideally, you should view the image in shade 
and not in direct sunlight. Some prosumer digicams include a "histogram" display, a fea- 
ture that allows you to more accurately evaluate exposure, particularly loss of detail in 
shadow and highlight areas. The histogram is discussed in the "SLR Camera Capabilities" 
section. 

Autoexposure bracketing (AEB) is another common advanced feature; when it's 
selected, the camera takes three images in a sequence, varying the amount of exposure by a 
preselected amount: for metered exposure, overexposure, and underexposure. This can be 
useful if you want to shoot quickly and are not sure if you need to set exposure compensation. 

If shooting in a camera's RAW capture mode, you will not often need to use exposure 
compensation or bracketing. Using the RAW converter software in a computer, you can 
increase or decrease exposure by up to -2 or +1 . That is adequate for most images, in my 
experience. 



Flash Modes 

Cameras with built-in flash include common settings such as Auto mode for flash when 
needed. Off mode for use when flash is not appropriate, and Red-Eye Reduction mode that 
can help reduce red-eye. Other useful modes worth looking for include Daylight or Forced 
flash, which triggers flash in bright conditions and is useful for brightening shadow areas, 
such as those cast over a person's face by the bill of a hat. Slow Sync flash is intended for 
long exposures with flash, perhaps to photograph a person in front of a city skyline at night. 
(Use a tripod to prevent blurry pictures caused by the long exposure.) Finally, a few cameras 
offer Flash Exposure Compensation or Flash Intensity Adjustment; this feature is most valu- 
able for decreasing flash output outdoors, for a subtle flash effect that yields a more profes- 
sional look. 

If you often photograph distant subjects, you will want to use a high-powered flash 
unit with greater effective "reach" than the tiny, built-in flash. In that case, look for a camera 
that's designed to accept an accessory flash, generally only one that's made by the camera 
manufacturer. 
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LCD Monitor 

Although this is a standard feature — for composing images and for viewing images that you 
have previously taken — some monitors are better than others. The best monitors are large 
(at least 1.8" diagonal), with high-image resolution (at least 100,000 pixels) and have an 
antireflection coating for greater ease of viewing in bright light. Some cameras offer Play- 
back Zoom for enlarging portions of the monitor image to check sharpness; this can be a 
valuable feature. 

Power Sources 

Digital cameras devour batteries, especially when the LCD monitor 

is used often, making the familiar alkalines virtually useless because 

of their low power output. You'll want a camera that accepts 

high-capacity batteries either in the AA size or some unusual ^ 

size/shape in a proprietary battery pack. Rechargeable 

Lithium Ion or Ni-MH (Nickel Metal Hydride, see 

Figure 1.12) batteries are the most practical since they 

offer high-power capacity, last a long time, and can 

be reused. Avoid cameras that accept only nonre- 

chargeable lithium batteries because those are expensive 

to replace. 




Figure 1.12: 
Many digital 
cameras accept 
the rechargeable 
Ni-MH batteries 
in AA size. This 
type is inexpen- 
sive, offers high- 
power capacity, 
and can be 
recharged at least 
500 times. 



RECOMMENDATION: Get Extra Batteries 

You'll want an extra battery pack or a set of batteries to prevent frustration caused by loss of 
power. Check the price of this accessory. The rechargeable Ni-MH AA batteries are quite afford- 
able, but some of the proprietary battery packs are very expensive. If you shoot a great deal and 
will ofi:en need to change batteries, you'll probably want a camera that accepts rechargeable Ni- 
MH AA batteries. Buy several packs. In a pinch, you may also be able to use universally available 
alkaline AAs, although they may not last for many shots, especially when using the camera's LCD 
monitor for framing your images. 



Storage Media 

Digital cameras store images on 
removable, soUd-state flash mem- 
ory cards (see Figure 1.13). Several 
formats are available: Compact- 
Flash, SmartMedia, xD-Picture 
Card, Memory Stick, SecureData 
(SD), and the very similar Multi- 
Media (MMC) cards are the most 
common today. (Cameras that 
accept SD cards are generally com- 
patible with MMC cards too.) 

Each type of card is different in size and shape, and with a few exceptions, cameras 
accept only one type of card. With compact digicams, there is really little advantage to one 
type of medium over another. All are available in maximum capacities of at least 256MB. 
Some cards are more expensive than others, however, so you might want to do a quick 




Figure 1.13: Sev- 
eral types of 
memory cards are 
available, varying 
in size, thickness, 
and shape. You 
can also find 
memory card 
readers {discussed 
later in this chap- 
ter) that accept 
one or more types 
of cards; these 
accessories offer 
great convenience 
in downloading 
images taken with 
a digital camera. 
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search on the Internet for current prices of various types of cards. Especially if you plan to 
buy several extra cards, use this information before deciding to buy a specific camera. 

Other CompactFlash Issues 

Some high capacity CompactFlash cards are designated as Type II, indicating that they are 
thicker than the conventional Type I card. Before buying one of these, check your camera owner's 
manual to make sure that it's compatible with Type II cards. CompactFlash cards with more than 
2GB capacity are not only thicker (Type II) but use a new type of file system called FAT32; most cur- 
rent digital cameras support only the FAT1 6 file system. Check the card manufacturer's website for 
compatibility information about your camera before buying a card with a capacity of 2GB or more. 

Some cameras also accept Microdrive media. These resemble a thick, Type II CompactFlash 
card, but contain a miniature hard drive, with moving parts, instead of solid-state flash memory. 
Only certain cameras— generally those that accept Type II CompactFlash cards— are compatible 
with Microdrives. Frankly, I recommend using CompactFlash cards in any event; they generally 
record data more quickly and are more rugged because they have no moving parts. 



Other Features 

When reviewing the specifications for any camera, check to see whether it accepts filters, so 
you can use filters such as a polarizer to reduce glare and to enrich blue skies. (Some cameras 
require an accessory tube for mounting filters.) Check whether batteries and charger are 
included in the kit. 

Connectivity information can be important too when it comes time to hook up the 
camera to your computer to download images. If your computer includes a USB 2.0 port, for 
ultrahigh-speed data transfer, look for a camera that is fully USB 2.0 compatible. It will also 
support the earlier USB 1.1 connection that is more common on many computers, but the 
images will download at a much slower rate. Another high-speed option is a Fire Wire con- 
nection, which is standard on new Macintosh computers but not common on Windows- 
based computers. 

Because it can be a hassle to hook up the camera whenever you want to transfer images, 
you will probably want to buy a memory card reader accessory. These cost $20 and up, 
and some models accept several types of memory cards. You can leave this accessory 
plugged in to one of your computer's USB or FireWire ports. Whenever you are ready to 
download images, simply insert the memory card into the card reader's slot. In that case, 
the accessory's connectivity information (not the camera's) will be the relevant factor. 



RECOMMENDATION: Most Important Compact Digicam Features 

Unless you need some additional capabilities for specific reasons, I suggest considering a 4+ 
megapixel camera with the following features: Aperture Priority and some program modes, the 
essential flash options (always on and off and red-eye reduction), JPEG recording mode, evaluative 
(multizone) light metering, the best possible LCD monitor, at least 4 White Balance and ISO 
options, wide-area autofocus with a single sensor option, a 3x or 4x zoom lens, and an optical 
viewfinder. Nice-to-have features include compatibility with filters and accessory flash units, Con- 
tinuous Autofocus, and a RAW capture mode. 
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Choosing the Right Digital SLR Camera 

Digital SLR cameras — resembling 35mm SLR cam- 
eras — are available in two ranges: professional and 
consumer. In this book, I will only briefly mention the 
pro cameras and will concentrate on the models that 
target consumers (see Figure 1.14). These are quite 
rugged and include all the features that the majority of 
photo enthusiasts require. They accept numerous 
lenses that allow for automatic or manual focusing, 
are compatible with accessory flash units, and are 
powered by high-capacity battery packs or (less com- 
monly) by rechargeable AA batteries. 

At the time of this writing, most are 5 or 6 
megapixel cameras, although, the Sigma SD-9 and SD- 
10 incorporate a unique Foveon brand 3.43 megapixel 
sensor with 10.29 million "color photodetectors," dis- 
cussed earlier. (For more information on this technol- 
ogy, visit the Foveon site at wvvw.foveon.com.) 

The professional SLR cameras (see Figure 1.15) 
are even more rugged, built like a tank to withstand 
pro caliber abuse. They include additional capabilities 
of interest to working professionals, such as news and 
sports photographers. Two types are available: models 
that produce ultrahigh resolution (more than 10 
megapixels) and models that offer ultrahigh framing 
rates (such as 8 frames per second). A few pro cameras 
incorporate a full-frame sensor (the same size as a 
35mm film frame) and do not produce the focal length 
magnification factor discussed earlier. 

The pro cameras are also substantially more 
pricey than the consumer models; they cost double, 
triple, and even five times more, depending on the 
models compared. Although it's worth checking out 
the pro cameras on the Nikon, Canon, and Kodak 
websites as a matter of interest, I suspect that 95% of 
you will buy one of the consumer-oriented SLR cam- 
eras that I will discuss, (www.nikonusa.com, 
www.usa.canon.com, www. www.kodak.com). 




Figure 1.14: Digital SLR cameras resemble 35mm SLR 
cameras and include most of the same features, but they 
are more complex because they include the additional 
components required for digital imaging. 




Figure 1.15: Professional digital SLR cameras are heavier, 
larger, more expensive, and more rugged than consumer 
cameras. They are also faster, with a very high framing rate 
that makes them competitive with 35mm SLR cameras. 



By the time you read this, cameras that were current at the time of writing may have been 
discontinued and replaced with new models with different feature sets. That's why I rarely 
discuss specific models in this book. You may find more advanced cameras, with higher 
resolution or higher speed, as well as more affordable models with fewer features and 
lower resolution. Still, the basic features will probably be similar. 



Figure 1.16: Dig- 
ital SLR cameras 
include more 
capabilities than 
most compact 
digicams and dif- 
ferent types of 
controls. They 
are more versa- 
tile but also more 
complicated to 
operate. 
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SLR Camera Capabilities 

All the features mentioned in the "Common Compact Digicam Features" section apply to 
digital SLR cameras, but there are additional capabilities. You'll often find more ISO options 

(higher and lower), numerous cus- 




tom functions for tailoring camera 
operation to your own preferences, 
extras such as depth-of-field pre- 
view for visually assessing the 
range of apparent sharpness at any 
f/stop, high-speed continuous AF 
for tracking fast motion, and more. 
All these are fairly typical SLR fea- 
tures, although not every camera 
includes all of the same capabilities. 
You'll want to consider some 
additional factors if you are think- 
ing of buying an SLR camera (see 
Figure 1.16) or debating as to the 
type of camera that might be best 
for you. 

Additional Overrides Digital cameras typically feature numerous overrides of digital image 
parameters. Some models, for example include a full range of options for adjusting white 
balance, sharpness, contrast, color hue, tone, and saturation, as well as color balance fine- 
tuning. Other cameras offer fewer options. Review the specifications for all cameras that 
you are considering before making a final decision. 

Frankly, you may not need all the overrides available in the most-full-featured cameras, 
especially if you often plan to shoot in the RAW capture mode, as discussed earlier. That's 
because you can adjust important image parameters using the conversion software. Even 
when shooting in JPEG or TIFF capture mode, there is really no need for an in-camera con- 
trol for sharpness or color saturation; both parameters are best adjusted with image-editing 
software in your computer. 

Most digital SLR cameras and many prosumer compact digicams Include a feature called 
a histogram that can help you evaluate exposure. Some cameras can exhibit the histogram 
in both the Capture and Playback mode, while others offer it only in Playback. This fea- 
ture can be useful for accurately evaluating image exposure, particularly highlight and 
shadow detail. 



Color Space Options A color space defines the range of colors available for a particular 
digital image. Because of the way digital image files are organized, they can contain only a 
limited number of total colors. Therefore, only a portion of the total visible spectrum is 
available. That portion is the color space. 

Two standard color spaces are available. Most digital cameras make use of the sRGB 
(standard Red, Green, Blue, a color space that is ideal for Internet use.) This color space is a 
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great choice for images that will only be displayed on a monitor, but it is not ideal for printed 
output. Many, digital SLR cameras offer the option of recording images in the Adobe RGB 
(1998) color space, which provides a wider range of colors than sRGB and is more appropri- 
ate for printed output. 

Granted, you can shoot in sRGB color space and later convert the images to Adobe 
RGB (1998) in your computer, providing a broader range of colors while editing the image. 
This is not ideal because an image recorded in sRGB does not capture colors that are outside 
this color space, but within the Adobe RGB (1998) color space. Consequently, it's worth 
looking for a camera that includes both color space options. Use Adobe RGB mode for 
shooting images that you plan to print; if you want to use some of the same pictures for e- 
mail or a web page, simply convert them to sRGB with image-editing software. 

Speed Issues Because they are designed for serious photography, digital SLR cameras typi- 
cally offer higher framing rates than most compact digicams: 3 frames per second or faster 
is common. Especially if you often shoot sports or other action, check the specifications for 
the maximum frame rate as well as the "burst depth": the maximum number of frames 
that you can shoot per burst in high-resolution capture modes. 

Lens Compatibility Every digital SLR camera accepts only lenses with a specific lens 
mount, usually only autofocus lenses. Nikon, Fuji, and Kodak cameras take Nikon AF 
mount lenses; Canon cameras require EF mount lenses; Pentax cameras are fully compati- 
ble with Pentax AF mount lenses and partially compatible with some Pentax mount manu- 
al focus lenses; Sigma cameras require SA mount lenses made only by Sigma; and the 
Olympus digital SLR cameras are compatible only with the new series of Zuiko Digital 
lenses from Olympus. If you already own lenses that will be compatible with certain digital 
SLR models, you will probably want to consider one of those cameras. 

Flash Unit Compatibility Most digital SLR cameras are equipped with a built-in flash unit 
that is not very powerful. If you need more power output, you'll need an accessory flash 
unit that is specifically dedicated to the camera for full compatibility. 

You may already own a flash unit that is compatible with a 35mm camera made by a 
certain manufacturer, but this flash unit may not be compatible with a digital camera. For 
example, Nikon digital cameras require DX series flash units. Canon cameras require EX 
series flash units, and so on. (Information about flash unit compatibflity is available on the 
camera manufacturers' websites.) While other flash units — designed for 35mm cameras of 
the same brand — may also work, they may not work properly, or some of the functions may 
not operate. Buy the right flash unit, and you'll have access to a vast range of professional 
lighting effects, as discussed in Chapter 6. 



RECOMMENDATION: Most Important Digital SLR Camera Features 

Unless you have specialized needs, I suggest a consumer grade 5+ megapixel SLR camera that 
includes at least the following capabilities. The camera should include a full set of operating 
modes, three exposure metering options, the primary overrides mentioned in the "Additional Over- 
rides" section, high-speed continuous autofocus, 3+ frames per second framing rate, ISO options 
from 100 to 800, an Adobe RGB (1 998) color space option, JPEG and RAW capture modes, a his- 
togram display at least in Playback mode, and depth-of-field preview. 




Introduction to Scanners 



Although digital cameras art cemmiy useful 

and convenient, a scanner remains a popular accessory. That's because many 
families and serious photographers are still shooting with a film camera hut 
want digital images of their favorite photos. Even those of us who have 
switched to a digital camera usually own a scanner for digitizing the many 
negatives, color slides (the image on the left was scanned from a 35mm 
slide), and photographic prints that we have accumulated over the years. 

In this chapter, I'll discuss the types of scanners — as well as the com- 
mercial scanning services — that are available for consumers, and provide 
tips on selecting a scanner to meet your needs. We'll get into more 
advanced scanning issues, as well as techniques, in Chapter 8. 

The Types of Scanners 

A scanner is a piece of hardware designed to convert a document, a page from a book or a 
magazine, a piece of film, a photograph, or any flat artwork into an electronic image file for- 
mat that can be transferred to a computer. Some scanners aUow you to scan three-dimen- 
sional objects as well. Since this book is about photography and photo-oriented equipment, 
I'll emphasize the concepts and equipment that apply to digitizing negatives, color slides, and 
photographic prints. 

Scanners operate by illuminating the original and reading the light with an imaging sen- 
sor like those used in digital cameras. Two primary types of scanners are available for con- 
sumer use — flatbed scanners and film scanners. Flatbed scanners are intended for scanning 
prints and other artwork but are often available with a "transparency adapter" for scanning 
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Figure 2.1: The 
primary scanners 
intended for con- 
sumers are the 
dedicated film 
scanners and the 
flatbed scanners, 
including those 
with an adapter 
for scanning neg- 
atives and trans- 
parencies. 




film; the adapter illuminates the slide or negative from above. When using a flatbed scanner 
(see Figure 2.1), the light is reflected off the print and onto the imaging sensor. 

Dedicated film scanners accept only film and are optimized for making scans from neg- 
atives and transparencies. During the scanning process, light is passed through the transpar- 
ent shde or negative onto the imaging sensor. In both types of scanners, the sensor reads the 
intensity of the light striking it, using three passes or three rows of sensors to read individual 
values for red, green, and blue. 

Scanner capabilities and features vary widely. As you would expect, the most expensive 
models — within any scanner-type category — offer the most fea- 
tures and produce the highest image quality. 



Flatbed Scanners 




Figure 2.2: In addition to the familiar flatbed 
designs, you can find newer scanner models that 
are particularly compact or very slim. 



Resembling a photocopier with a lid and a glass plate where you 
can place a photo, a flatbed scanner is the most popular type (see 
Figure 2.2). Designed to scan photos as large as 8.75 x 12", most 
flatbeds are quite affordable and easy to use, and they come with 
software that is very user friendly. Some even offer "one touch" 
scanning; you can press one button to get an acceptable to good 
scan. Fortunately, most such scanners also offer a manual mode 
that provides some scan adjustment controls for factors such as 
brightness, contrast, and color rendition. 

Flatbeds are available for as little as $50 for a low-resolu- 
tion model (1200 x 2400 dpi) and for $400 and up for a high- 
resolution model (3200 x 6400 dpi) with extra features and 



The Types of Scanners 27 




more sophisticated scanner software. If you plan to use a flatbed scanner primarily for scan- 
ning prints, high resolution is not a critical issue. In fact, rarely would you want to scan a 
print at a resolution higher than about 600 dpi. 

Another important issue is the bit-depth of the scanner, which determines the range of 
colors the scanner can distinguish. The best scanners are able to scan at 48 bits, but even 36- 
bit scanners can provide excellent scans. A 24-bit scanner offers the minimum color range 
needed for scanning photos. 

The transparency adapter hardware required to digitize slides and negatives is included 
with some high-end models and is an extra-cost accessory with certain flatbeds in the 
medium price range. 



Dedicated Film Scanners 

Designed to scan negative and transparency film exclusively, most film scanners (see Figure 2.3) 
accept only 35mm format film and, with an adapter, the smaller Advanced Photo System (APS) 
format film. A few models are available that accept 
medium-format film as well. 

The typical film scanner for 35mm film offers 
2700 to 2900 dpi resolution, makes image files as 
large as about 28MB when set to the highest optical 
resolution, and costs $300 and up. (See the "Primary 
Scanner Features" section for a discussion of resolu- 
tion issues.) Several 4000 dpi models are also avail- 
able, and these can make scans in excess of 50MB. 
They cost $500 and up. Models with even higher reso 
lution are becoming available as well, such as the 
Minolta DiMAGE Scan Flite 5400, a 5400 dpi scan- 
ner. Scanners that also accept medium-format nega- 
tives and transparencies are generally also 4000 dpi 
models, and these can make image files in excess of 
100MB, depending on the size of the original. They 
cost $2400 and up. 




Figure 2.3: Dedicated film scanners are intended for pho- 
tographers who want to make high-quality, high-resolu- 
tion scans from 35mm or larger-format negatives and 
transparencies. 



In addition to the common 8-bit per channel depth mode (often called 24-bit), many of 
the latest film scanners also offer an option to scan in a 1 2-bit per channel color mode 
(often called 36-bit), producing a file with 1 6-bit color (16 bits per channel). When this 
option is selected, the image file size is doubled. Although you might not want to create 
such large files, higher bit-depth means more tonal and color information in the final 
image file. This provides more latitude for adjustments to the image, helping to ensure 
smooth gradations of tone and color in the image even after significant editing. Addi- 
tional recommendations will be provided on working with 1 6-bit color in Chapter 9. 

Film scanners usually include sophisticated scanner software packages (discussed in the 
"Primary Scanner Features" section). For anyone with some experience using the advanced 
features of image-editing software — such as Curves and Levels — the similar software tools 
can be invaluable for making scans that are close to perfect, as discussed in Chapter 8. 



d 



28 chapter! ■ Introduction to Scanners 




Figure 2.4: Vltrahigh-resolution 
upright and drum scanners are pro- 
hibitively expensive, hut most serious 
photographers, and even some profes 
sionals, find that a high-quality 4000 
dpi film scanner ($500+) meets the 
majority of their 35mm needs with 
image files in excess of 50MB. 



Other Types of Scanners and Scanning Services 

In addition to the flatbed and film scanners made for consumer use, you can find expensive, 
ultrahigh-resolution "upright" ($15,000) and "drum" ($80,000+) scanners. These are 
intended for use by studios, pubfishers, advertising or stock agencies, and service bureaus for 
generating massive image files with up to 11,000 dpi resolution. They are prohibitively 
expensive for most photo enthusiasts. If you occasionally need ultrahigh-resolution scans, 
look for a service bureau in your area that offers this service, do a web search, or check the 
ads in some of the digital photography magazines. Expect to pay at least 
$100 for an ultrahigh-resolution drum scan. 

More affordable scanning services are available for making digital 
image files from 35mm slides or negatives; these are offered by a growing 
number of labs that process film. The labs use a variety of equipment for 
making low to moderately high resolution scans (Figure 2.4). Expect to 
pay a few dollars per scan plus an extra fee for the cost of the CD used to 
store your images. 

Some labs will make scans using a system such as the Photo-CD 
from Kodak Digital Science Photo (www.kodak.com/global/en/profes- 
sional/products/storage/pcdMaster/aboutPCD.jhtml) or another propri- 
^^J^ I etary service. Order scans from your negatives or slides and the lab will 
^^^ I charge a dollar or two per scan plus a fee for the CD. A Photo-CD will 
^^^^ " include images in six levels of resolution from 128 x 192 pixels to 2048 x 

^^r S 3072 pixels. The latter — when made from a razor-sharp slide or nega- 

W u tive — is adequate for making good 11x16" prints and good prints in 

sizes up to 13 x 19". 

Some service bureaus offer the Kodak Pro Photo CD Scan service 
that produces even higher resolution with six different resolutions per 
image up to a 72MB file (4096 x 6144 pixels). (This service costs about 
$10 per scan plus a fee for the CD. Check out www.kodak.com/global/ 
en/professional/products/. If you do not need high-resolution scans, you 
might select the Kodak Picture CD option instead, for scans with 1024 x 
1536 pixel resolution (www.kodak.com/global/en/professional/products). 



Primary Scanner Features 



Since flatbed and 35mm film scanners are by far the most popular, and also the most practi- 
cal for photo enthusiasts, I'll emphasize these types. The basic features of both types of scan- 
ners are similar, although each has some unique features. The following are the most impor- 
tant features you'll need to consider when shopping for a flatbed or a dedicated film scanner. 



Resolution 

Just hke digital cameras, some scanners can produce higher resolution than others: more pix- 
els per inch (abbreviated as ppi) in an image file. The more pixels per inch, the more picture 
information and the larger the image data file. The higher resolution is useful if you want to 
produce large prints of high quality. 
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Although the correct term to denote resolution is ppi (pixels per inch), manufacturers rou- 
tinely use dpi (dots per inch). This is actually a misnomer, but since it is becoming univer- 
sally accepted, I will also discuss scanner resolution in dpi. Whenever you think of scan- 
ners, however, think of their resolution in terms of the number of pixels per inch. 



With flatbed scanners (see Figure 2.5), resolu- 
tion is generally stated with two numbers, such as 
1200 X 2400 dpi optical resolution. That's because a 
scanner offers higher resolution (more pixels) in the 
horizontal direction than in the vertical plane. Its 
processor then "interpolates" (generates extra vertical 
pixels) so you get a properly scaled image. In any 
event, it's the first number that's the most meaningful 
and the most useful when comparison shopping. 
(With film scanners, only a single dpi numeral is used 
to denote resolution.) 

When reviewing a scanner's specifications, you 
may find some higher resolution numbers as well, 
such as 9600 x 9600 dpi "enhanced resolution" or 
"interpolated resolution." This indicates that the 
scanner software can employ algorithms to interpolate 
the image, artificially increasing the number of pixels 
by a substantial amount. 




Figure 2.5: The highest optical resolution currently 
available in consumer-grade flatbed scanners is 4800 X 
4800 dpi. In 35mm film scanners, 5400 dpi is available, 
and medium-format film scanners offer a maximum of 
4000 dpi. 



Ignore enhanced or interpolated resolution data when comparing scanners. Optical reso- 
lution is a far more realistic reflection of the image quality. You are far better off scanning 
at maximum optical resolution and then scaling the image up using image-editing soft- 
ware if you need a larger image than the scanner can produce. 



RECOMMENDATION: Scanner Resolution 

How much resolution do you need? Consider the following as a rule of thumb. 

Optical resolution of 1 200 X 2400 dpi is adequate in a flatbed scanner ($1 00 or less) that will 
be used to scan photographic prints. If you plan to scan slides and negatives, you'll want a flatbed 
with at least 2400X4800 dpi resolution ($200+) if you want to make prints larger than 8.5 X 11". 

In a dedicated film scanner, look for a high-quality machine with 2700 dpi to 2900 dpi optical 
resolution ($300+); the resulting scans should allow you to make prints as large as 10 X 1 5". If you 
need ultrahigh-resolution scans for making larger prints, or if you demand superior quality, you 
may be a candidate for one of the 4000 dpi machines ($500+). 



Dynamic Range 

Another important factor is the "dynamic range," or "density range," which refers to a scale 
of brightness values from pure white to black. It determines the number of tones, from pure 
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white to darkest black, that the scanner can see. A scanner with a high dynamic range will 
produce images with more detail in highlight and shadow areas than a scanner with a lower 
dynamic range. Scanner manufacturers provide data on dynamic range in numerals, often 
between 3 and 4.5. The specifications for some inexpensive scanners do not provide this 
data; in that case, you can assume that the dynamic range is very low. A scanner with a high 
dynamic range offers three benefits. It captures far more detail in bright areas of an image; it 
differentiates between various shades of black; and you'll get less of a digital noise pattern in 
shadow areas. Even a slight difference in dynamic range numbers — 3.4 versus 3.2, for exam- 
ple — is substantial. That's because the scale is logarithmic; every 0.1 increase represents a 
factor of 2. Consequently, a scanner with a dynamic range of 3.4 will produce images with 
greater detail in shadow and highlight areas than a machine with a dynamic range of 3.2. 



RECOMMENDATION: Minimum Dynamic Range 

A dynamic range of 3 is more than adequate for scanning photographic prints. If you plan to 
scan negatives, 3.2 is the minimum you'll want. Because a slide or a larger transparency contains 
more contrast than a negative, look for a scanner that offers a dynamic range of 3.4 or, preferably, 
3.6. Some film scanners' specifications boast a dynamic range that's higher than the theoretical 
maximum of 4; this capability exceeds the range of tones in a slide or negative. 

However, in actual practice I've found that even when a scanner has a dynamic range that 
should enable it to record all tonal values in the original, some information is lost. It's worth buying 
a film scanner with the highest dynamic range available in your price range. This will ensure that 
the machine can capture as much detail as possible, but doesn't guarantee that it will capture the 
full range of tones present in the original slide or larger transparency. 



Color Depth 

Also called bit-depth, this factor determines the number of colors that a scanner can see. The 
higher the bit-depth, the more accurate the colors in the scanned image, with full rendition 
of the subtle differences between similar colors. Most scanners offer color depth of at least 
8 bits per channel — for red, green, and blue, the three colors used in imaging. This is often 
denoted as 24-bit color depth in the specifications. This level is adequate for most purposes, 
because it records "true color": more than 16.7 milhon distinct colors, at least in theory. 

A variety of factors can limit the range of colors that are actually recorded when scanning. 
Also, when you enhance the image in image editing software, additional color information 
is eroded. Therefore, higher bit-depth is preferable, particularly for images that will be 
edited significantly. 

Some high-end scanners offer much higher color depth, producing image files with 
16 bits per channel or 48 bits in total; at this setting, the scanner can record more than 281 
trilhon possible colors, in theory. In actual practice, far fewer colors will be recorded, but 
you'll still have considerably more information than you'll find in a 24-bit image. 

Few image-processing programs can work with color depth higher than 24 bit, and 
Inkjet printers will sample the data down to 8 bits per channel before printing. Adobe Photo- 
shop 7 allows you to work with 16-bit per channel images, but with significant limitations. 
The latest version of Photoshop, called CS, allows you to use most of the software's tools 
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and utilities when working with the high-bit files, so you can take advantage of high-bit 
scans to produce images with smoother gradations of tone and color. 



RECOMMENDATION: Color Depth 

Since 36-bit color depth is commonly available, I can't recommend a film scanner that offers 
only 24-bit capability. If you're a serious photographer who wants to produce the best possible 
prints from scans, check out scanners with 48-bit color depth to take advantage of the additional 
range of tones and colors they can capture. 



Included Software 

More and more new scanners include software for automatically removing dust specks and 
scratches (see Figure 2.6). Some also include features for automatically restoring color in faded 
photos and/or reducing the apparent graininess of scans made from a slide, a negative, or a 
print. These features can save a lot of time in correcting image defects in your image-editing 




Figure 2.6: Scanner software that includes features for correcting image defects can be useful. Most photographers find 
the dust/scratch removal software valuable. For the image on the right. Digital ICE^ was applied to eliminate defects. 
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Figure 2.7: The 
medium- to 
higher-priced 
scanners often 
include sophisti- 
cated and versa- 
tile image- 
enhancement and 
editing features. 
Many of the 
tools are similar 
to those you 
would expect to 
find in one of the 
Adobe Photo- 
shop programs, 
while others are 
intended for niul- 
tisampling and 
for correcting 
image defects. 
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software later, but they do slow the scanning process and generate scans that are slightly or 
noticeably "soft," depending on the specific technology used. 

High-end film scanners also include multisampling capability used to produce scans 
with less digital noise in dark areas. This process will cause the scan to take considerably 
longer, as the scanner must scan the image multiple times and then compare the results. Any 
pixel values that differ from one scan to the next are determined to be noise, and dealt with 
accordingly by the software. 

Finally, some scanners include sophisticated software that includes a wide range of 
advanced image-enhancement tools (see Figure 2.7). Although most scanners intended for 
photo scanning provide some such tools, the high-end models include far more sophisticated 
options. These provide a much greater degree of fine control over all aspects of an image: 
contrast, sharpness, color balance and saturation, sharpness, highlight and shadow detail, 
and so on. 



RECOMMENDATION: Included Software 

A dust and scratch removal system— particularly one with sophisticated technology such as 
Digital ICE^ and the new ICE^— can produce clean scans without degrading image sharpness to a 
great extent. I rarely find the color-restoration and grain-reduction features necessary, but you 
might want this technology if you plan to scan many old, faded photos or very grainy film or 
photographs. 

A multisampling feature is useful for scanning slides or negatives that contain very dark areas. If 
you frequently photograph night scenes or areas with deep shadows, consider buying a scanner 
with a multisampling feature to minimize digital noise in the dark areas. 

continues 
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Highly sophisticated software, with the types of tools you might find in a program such as Adobe 
Photoshop, is beneficial for serious photographers who want to make the best possible scans. Before 
buying a midrange to expensive scanner, make sure that it includes versatile scanner software with 
numerous capabilities; Chapter 8 includes more specific recommendations on this issue. 



Speed 

As you would expect, some scanners are faster than others, producing a digital file with the 
same number of pixels in less time. The specifications provide an estimate as to scanning 
speed, but this is usually unreafistic because it does not reflect high-resolution scanning of a 
photograph. Nonetheless, such estimates can be useful for comparing one scanner with 
another as long as the specifications indicate the method used by both manufacturers to cal- 
culate speed. 

Expect to pay more for a fast scanner than for a slow scanner. And remember that 
actual scanning speed will depend on a number of factors, including the speed of your com- 
puter, the type of connectivity (ultrafast USB 2.0 or Firewire versus USB 1.1, for example), 
and the use of features that require additional processing by the scanner software. When 
activated, image defect correction tools and multisampling can significantly increase scan- 
ning time, particularly when several of the features are used. 
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RECOMMENDATION: Scanner Speed 



Use scanners' speed specs only for comparison purposes; expect much longer actual scan 
times. If you're considering a dedicated film scanner, check out models that allow you to load at 
least four slides or six negatives at one time, perhaps with an extra-cost accessory. This "batch 
scanning" will save a lot of time. 

If you intend to make many scans, especially high-resolution scans, it's worth paying more for a 
fast machine. But remember that you need a fast computer and the right connectivity to take 
advantage of high-speed data-transfer features. 



Connectivity 

Current scanners are generally designed for connecting to a computer with a USB (Universal 
Serial Bus) connection, with some higher-end scanners using a Fire Wire (IEEE 1394) con- 
nection. (IEEE stands for Institute of Electrical and Electronics Engineers, a coordinating 
body that establishes telecommunications standards.) Both types of connectivity are much 
faster than the earlier parallel port connectivity. They are also much simpler and more reli- 
able than the SCSI (Small Computer System Interface) connectivity that was common at one 
time on high-end scanners but could be difficult to manage for inexperienced users. 

Naturally, for a USB scanner you will need a computer with a USB port, a common 
feature on computers made in the past few years. (You can add USB connectivity with an 
optional card, if necessary.) The USB connectivity offers great simplicity; plug the scanner in 
and load the accompanying software, and you can start making scans in a few minutes. 

The USB 1.1 technology was standard for many years, and it offers fast data transfer. 
Some scanners are now sold with the newer USB 2.0 connectivity that offers much faster 
data transfer. Don't worry if your computer doesn't have a USB 2.0 port and card because a 
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USB 2.0 system is fully backward compatible; it will work with a USB 1.1 computer port, at 
the slower speed, of course. 

A few high-end scanners also offer Fire Wire (or IEEE 1394) connectivity. We will likely 
see future scanners supporting the new Fire Wire 800 standard, which will double the speed 
of FireWire connections. 



How Fast is USB 1.1, USB 2.0, and FireWire? 

According to manufacturers' specifications, USB 1 .1 has a maximum data transfer rate or 
throughput of 1 2iVlbps (megabits per second) while USB 2.0 offers a maximum 480Mbps transfer 
rate, and FireWire offers a maximum of 400Mbps. Based on this data, you might expect USB 2.0 
connectivity to be 40 times faster than USB 1 .1 . Based on my experience when scanning photo- 
graphs, USB 2.0 connectivity is about 4 times faster than USB 1 .1 ; in other words, a scan is com- 
pleted in about one-quarter the time. Although USB 2.0 should be faster than FireWire, the latter 
is actually slightly faster in actual use, because of "the additional overhead of USB 2.0," according 
to one expert. I find the difference to be negligible and can recommend either form of connectivity. 



RECOMMENDATION: USB 2.0 Connectivity 

Data transfer through a USB 1 .1 connection is a slow process but is not particularly trouble- 
some if you make low resolution scans, without a large amount of data that must be transferred. If 
you plan to buy a high-resolution scanner and intend to make scans that produce 20MB or larger 
image files, you will want a machine with USB 2.0 or FireWire connectivity. If your computer does 
not currently offer support for USB 2.0 or FireWire, upgrade it with the necessary hardware. You 
can do so for less than $1 00. Since most computer accessories— such as cameras and memory 
card readers— connect to a computer with a USB cable, you'll find USB 2.0 connectivity to be a 
more practical addition than FireWire support. 



Figure 2.8: Some 
of the latest 
flatbed scanners, 
such as this 
Epson model, 
include a trans- 
parency adapter. 
Many others 
accept an 
optional acces- 
sory adapter. 




Transparency Adapter 

Standard flatbed scanners are not designed to 
digitize a transparent negative, slide, or larger 
transparency. To do so, you'll need a model 
with a "transparency adapter" that has its own 
light source. Some new flatbed scanners (see 
Figure 2.8) are sold with the necessary adapter, 
sometimes built-in, while others offer it as an 
extra-cost accessory. 
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RECOMMENDATION: Transparency Adapter or Film Scanner? 

A dedicated film scanner can produce much higher quality scans than a flatbed with trans- 
parency adapter, but not everyone can justify owning both types of machines. Also, high-quality 
film scanners, particularly those that accept medium-format negatives and transparencies, are 
expensive. Nonetheless, if you primarily need a scanner for digitizing many 35mm slides and nega- 
tives, save up for a dedicated film scanner. 

A flatbed scanner with a transparency adapter can be versatile, allowing you to scan prints as 
well as negatives and transparencies of all sizes, typically up to 4 X 5". If you generally scan 
medium-format or larger film, you may not need more than 2400 X 4800 dpi resolution even for 
making 1 6 X 24" prints. That's because the original is quite large and will not require much magni- 
fication. If you plan to scan tiny 35mm slides and negatives with a flatbed with an adapter, you'll 
need a scanner with at least 2400 dpi resolution for the quality that you'll want in order to make 
good 8X10" prints. Look for a 3200 X 6400 dpi flatbed with adapter if you plan to make larger 
prints, of high quality, from 35mm film. 
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Computer Setups for Digital Imaging 



Since you are reading a hook about digital 

Imaging, I'll assume that you already own a computer. Chances are, you can 
get started with some Imaging — downloading Images from a digital camera, 
scanning, and Image editing — with your current computer. It might require 
some upgrades, and you might also be thinking of buying a new computer. 
This chapter will take a look at what upgrades are most useful and worth- 
while and at what type of computer, monitor, and peripherals are best for 
digital Imaging. With the right equipment, digital Imaging can be enjoyable, 
without the frustration caused by slow processing, lockups, and crashes. 

Windows or Macintosh? 

If you want to start a heated debate among a group of computer enthusiasts, simply pose the 
question, Which is better: a Macintosh or a Windows-based computer? After an hour of hs- 
tening to the resulting commentary, you'll probably still have no idea as to which is better in 
general or which is most suitable for digital imaging. To save you the time and confusion, I'll 
answer the question in one sentence: for the digital imaging enthusiast, one type of computer 
is just as suitable as the other. 

At one time, Macintosh computers were definitely the leaders in digital imaging for 
several reasons: 

• Most of the best imaging software was available only for the Mac. 

• A Mac was far easier and more convenient to operate than a PC with a DOS-based 
operating system. 

• The Mac's graphical interface was ideal for digital imaging. 

• Macs offered superior color management and graphics tools. 



38 CHAPTERS ■ Computer Setups for Digital Imaging 



Figure 3.1: 
Windows XP is 
Microsoft's 
fastest and easi- 
est-to-use operat- 
ing system yet. 




In many respects, Windows has caught up; particularly with Windows XP, this plat- 
form is fast, effective, and convenient for digital imaging (see Figure 3.1). Although Macs at 
the highest end of the price range may have some advantages in power and speed, these are 
not significant considerations for the vast majority of imaging enthusiasts. 

Nearly all current digital cameras, scanners, and peripherals are compatible with both 
operating systems. Most of the software programs designed for some aspect of digital imag- 
ing are available for both systems, although some, especially low-end programs, are initially 
introduced only for Windows. When deciding which platform might be most suitable for 
your needs, think about the following issues. 

Familiarity What platform are you currently using? If you are familiar and comfortable 
with one operating system, you may not really want to change to an entirely different sys- 
tem. You might also want to stick with your current system because most of the software 
that you own will not be compatible with the other operating system. 

Which platform are your friends using? It's worth owning the same operating system 
as they do, in case you ever need help or advice. Unless you live in a major city, you might 
also want to ask the repair facilities in your area as to the support they offer for each 
platform. 

Software Issues While this is changing, some software, for imaging and other purposes, is 
only available for Windows or Mac, not both. Do some research on the Internet as to the 
software that you want and its availability for the platform that you are considering. 

Budget After checking prices at retailers and web stores such as www.dell.com, 
www.sonystyle.com, and www.apple.com, ask yourself. Which platform offers the best value 
for the money in my price range? 
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The "Cool Factor" Do you absolutely love the design of one type of computer and find 
another to be old-fashioned or boring? Aesthetic considerations such as this are not frivo- 
lous, especially when you're spending a lot of money and plan to spend a great deal of 
time working with your new system. Do not underestimate the value that pride of owner- 
ship can provide. 



RECOMMENDATION: Windows versus Macintosh 

what is the bottom line on the best operating system for digital imaging? In my view, both are 
ideal for this purpose. The Mac may be preferable for some professional photographers because 
most stock photo agencies, as well as photo buyers, ad agencies, and publishers, use Macintosh 
computers. On the other hand, I own a Windows PC, as do many of the imaging enthusiasts and 
professional photographers that I know. Since both Windows and Mac operating systems can 
work with JPEG, TIFF, and Adobe Photoshop PSD image files, compatibility is not a problem even 
in my business of stock photography and the production of illustrated articles for publishers in 
several countries. Address the issues discussed earlier before making your decision, and you will be 
satisfied whether you buy a Mac or a Windows-based system. 



Desktop Computer Components 

A desktop computer system (see Figure 3.2) will include the following major components. 

A Microprocessor, or CPU (central processing unit) The central "brain" of the computer; 
performs the mathematical operations that are at the heart of all tasks the computer han- 
dles. A high-speed CPU, with a clock speed of 2 to 3GHz (gigahertz, or billions of cycles 
per second) is common in Windows-based computers. The Mac employs a different system 
architecture, so a 1 to 2GHz processor offers similar performance. 

Random Access Memory (RAM) Provides temporary storage of data required by your 
software. The computer uses RAM in a way that is similar to the way you might use a 
scratch piece of paper to work out a math problem. With any type of computer, a lot of 
RAM helps ensure fast processing and reduces the risk of lockups and crashes. 

Flard Drive A magnetic disk that provides permanent 

storage of information in your computer; this is 

where you save files. Because image files and 

imaging software programs consume large 

amounts of space on a hard drive, high capacity 

is essential. Although a 40GB hard drive is 

standard on midrange computers, it': 

worth paying a bit extra to upgrade 

100GB hard drive. If the hard drive 

that you buy proves inadequate 

in the future, you can add an 

extra hard drive. Most of the 

current hard drives are very fast, 

able to potentially read or write Figure3.2: You can purchase a desktop computer system in customized form, 

more than IOUMd per second. including the specific components you want. 
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Figure 3.3: CRT 
monitors are 
much larger and 
heavier than 
LCD monitors 
but are prefer- 
able for digital 
imaging. 
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Monitor Provides a visual display of data and images in your computer. Two types of moni- 
tors are available for desktop computers, the conventional CRT (cathode ray tube) monitors 
(see Figure 3.3) and the slimmer and lighter LCD (liquid crystal display) monitors. (Laptop 
computers use LCD monitors, but these are also available for desktop systems.) Solid state 
LCD monitors employ pixels made of liquid crystals instead of using the CRT's conventional 
electron gun and phosphors. An LCD monitor provides a sharper, smoother, crisper view. 
The advertised size is also the real size of the display, because the edges are not blocked by 
the monitor case as with CRT monitors. But CRT monitors have advantages too, and some 
of these make them preferable for serious imaging: they cost much less than a comparable 
LCD monitor, display more vibrant colors, and have wider viewing angles. CRT monitors 
can also support a wide range of resolutions with no loss in image quality, which is not pos- 
sible with LCD monitors. 



A 1 9-inch or larger monitor is useful because it allows you to see a more of an image when 
it is enlarged. It also allows you to see more of the image area when software control pan- 
els and dialog boxes are open, and it makes it easier to view two images that are open 
simultaneously. Useful monitor features include a fast refresh rate, 100Hz for example, to 
prevent screen flicker, and a small dot pitch (a measurement of like-colored dots on a 
monitor; the lower the number, the higher the image quality). Conventional CRT monitors 
with a low dot pitch, such as 0.26 and especially 0.24mm, produce a crisp and sharp 
image because the individual pixels are closer together. 



Video Card Produces the actual signal that is used to display an image on your monitor. A 
powerful card with at least 32MB of Video RAM (VRAM) ensures that your screen 
redraws quickly to reflect any changes you make to the image. When you use a higher res- 
olution and higher bit-depth for your monitor display, more memory is required for the 
video card to be able to process the data quickly. Many cards today are even more power- 
ful with at least 64MB of RAM. 
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Peripherals Which can include a floppy disk drive, a CD or DVD drive (including support 
for writing to those disc types), a second hard drive, a memory card reader, an all-purpose 
or photo printer, and perhaps a tablet and stylus (see Figure 3.4) to use in place of a mouse 
with photo-editing to provide more control. 



Using a Tablet and Stylus for Image Editing 

For many photo-editing tasks, you'll find that you need to exercise precise control over the 
mouse. In those situations, you might prefer to use a stylus because you manipulate it with your 
fingers as you would a pen, rather than moving your whole hand with a mouse. In addition to 
allowing more control over cursor movement, the stylus is pressure sensitive. This allows a whole 
new area of control. Applying varying degrees of pressure can control the size, hardness, or other 
attributes of the various brush tools used in photo-editing software. 

The Wacom (wvvw.wacom.com) brand oftablets all include a stylus and wireless mouse. If 
you're just getting started with digital imaging and want to experiment with an inexpensive tool, 
the Wacom Graphire series offers good performance at a reasonable price ($1 00 and up). How- 
ever, its tablet does not provide adequately high resolution for detailed work. Instead, I would rec- 
ommend one of the Wacom Intuos tablets, which range in sizes from 4" X 5" to 1 2" X 1 8" and in 
price from $250 to $750. The 9" X 1 2" model is an excellent compromise between available sur- 
face area and the amount of desk space consumed. 



Basic Hardware for the 
Digital Darkroom 

Digital imaging calls for a high- 
speed processor, plenty of RAM, 
and a high-capacity hard drive for 
storing large image files. Unless 
you will be working with many 
huge files (50MB or larger) or 
editing digital video, you should be 
satisfied with a "basic" system. 
For typical imaging needs — 
frequently working with image 
files as large as 30MB in Adobe 
Photoshop and for making prints 
as large as 13" x 19"— the 
following midrange desktop 
system should certainly be 
adequate. Figure 3.4: A tablet and stylus system offers precise control 

Consider these recommenda- over many aspects of digital-image enhancement. 
tions as a starting point in your 

own research as to the type of equipment you want to investigate. Check web stores for 
specifics on the latest models and current prices. By the time you read this, faster and more 
advanced processors may be available in a similar price range; shop around to get the most 
for your budget. 
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Windows-Based Computers 

In a Windows-based computer system (see Figure 3.5), preferably preloaded with 
Windows XP, consider an Intel Pentium 4 or comparable processor (2.6GHz or faster) with 
512MB RAM, a 60GB or larger hard drive, a video graphics card with at least 32MB 
VRAM and a 19-inch CRT monitor with low (0.24mm) dot pitch and fast (75Hz or higher) 
refresh rate. The computer should be equipped with USB ports, preferably the ultrafast USB 
2 connectivity as discussed in Chapter 2. You will also want a high-speed 40xl2x48x CD 
"burner"drive for writing images to a CD for long-term storage. (A 40xl2x48x machine 
offers a Write speed of 40x, a Re Write speed of 12x, and a Read speed of 48x.) 

A package of this type should cost less than $2000. It will provide high speed in opening 
software programs and image files and applying software tools and filters and will allow you 
to open several image files at one time without fear of frequent lockups or crashes. 

If your budget is tight, you might look for a system with a 17-inch monitor, a 40GB 
hard drive, 256MB RAM, and 24xlOx24x CD recordable/rewritable drive, saving several 
hundred dollars. This is the minimum I would recommend for anyone who will often work 
with large image files. 

Macintosh Computers 

In a Mac, you might want to consider an iMac model with IGHz Power PC G4, 64MB 
video card, 80GB hard drive, 512MB RAM, and a 17-inch widescreen LCD monitor. You 
should be able to find one for less than $2000. 



Figure 3.5: A 

Windows-based 

computer 



High-End Hardware for the Digital Darkroom 

If you will frequently be working with huge image files of 50MB or larger, making oversized 
prints, or editing digital video, you'll want to consider a very powerful and ultrafast computer 
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system. The following recommendations are only examples of the type of equipment that you 
might want to consider. By the time you read this, more advanced processors, more RAM, 
and more hard-drive capacity will be available with even higher speed; shop around to find 
the ultimate equipment available at the price you're willing to pay. 

Windows-Based Computers 

Look for the fastest possible Intel Pentium 4 or comparable processor (3.0GHz or higher 
clock speed), 1GB or more RAM, a 120GB or larger hard drive, a video card with 64MB 
VRAM that supports multiple monitors, a DVD-R/CD-R combo drive for archiving images 
on a CD or higher capacity DVD, a 21-inch monitor, and perhaps a second monitor. Expect 
to pay at least $3500 for a system such as this. 

You might also want a second monitor to double the area of your "desktop," useful 
when you want to view two or more images, for comparison purposes, at a large size. If the 
computer does not support a second monitor, you'll also need a special video card for dual 
output, such as a Matrox Millenium G550 (www.matrox.com), which costs about $125. 

Macintosh Computers 

Consider the PowerPC G5 with dual 2GHz processor, 1GB RAM, 160GB hard drive, graph- 
ics card with at least 64MB RAM, DVD-R/CD-RW drive, and 20-inch flat panel monitor. 
Expect to pay about $4500 for a system of this type, more with upgrades and an extra moni- 
tor. If you buy another Mac computer without support for multiple monitors, you'll need a 
video card that supports dual outputs, such as the Radeon 7000 Mac Edition 
(www.mirror.ati.com), which costs about $125. 



Laptop Computers 

Laptop computers are similar in concept to desktop comput- 
ers but are substantially smaller and more portable. Laptops 
(see Figure 3.6) are also more expensive than desktop sys- 
tems, and the LCD monitors of most models are not very 
useful for image editing; contrast is lower, and even a slight 
change in viewing angle can significantly affect the relative 
display brightness. 

Although a laptop is not the best choice as your 
primary machine for image editing, it is convenient for 
traveling. If you decide to buy one, look for a 
model with a processor that is as fast as that in 
your desktop computer and includes as much 
RAM. A lower-capacity hard drive should be 
adequate unless you plan to store numerous 
massive image files in your laptop. Because a 
laptop's monitor is less than ideal for image 
viewing, plan to save the image editing for 
completion after you return home. Use your 
desktop computer, with its superior monitor, 
for image enhancing. 




Figure 3.6: Although a desktop computer with a CRT monitor is 
preferable for digital imaging, a laptop computer is certainly conven- 
ient ivhen traveling. 
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Upgrading Your Current Computer 

So far in this chapter, I've discussed the type of computer that you might want to buy if 
you're ready to replace your current system. If that is not practical at this time, because of 
budget constraints, you might need to upgrade your current computer. Most computers 
made in the past few years are upgradeable, at least with some components. Theoretically, 
you might be able to upgrade every component, but that would probably cost more than 
purchasing an entire new system. Consider some of the following upgrades, selecting the one 
or two that will provide the greatest value or solve your most serious problem. 

• Add extra RAM to increase the speed of adjusting your images, particularly with large 
files. This is the most valuable upgrade in terms of computer performance. Expect to 
pay about $100 for 256MB of RAM, although prices for RAM tend to drop relatively 
quickly with time. 

• Replace the processor with a faster one of the same type. You will need to determine 
what type of processor is supported by your main board (motherboard). Each type of 
processor has a unique arrangement of pins for connecting to the main board. Also, 
there may be limitations on the voltage or clock speed supported. Be sure to confirm 
compatibility and any specific installation options required to upgrade this component 
before attempting to replace the processor. 

• Replace your video card with a newer card, one with at least 32MB of VRAM and, 
ideally, 64 video MB RAM ($50 to $100). Even better, replace your existing card with 
one that supports multiple monitors, as discussed earlier. 

• Add a fast CD burner if your computer does not already have one. You can find 
40xl2x48x CD-RW models for less than $100. Also review the section "Data Storage 
Options" in this chapter for other peripherals, such as DVD burners. 

• Add USB ports if your computer does not already include this connectivity, preferably 
with ultrafast USB 2 ports. (You can buy the necessary accessories for less than $50.) 
If your computer is equipped with a USB 1.1 system, upgrade to USB 2 if you have a 
camera, a scanner, a memory card reader, or an external drive that supports USB 2 
connectivity. You'll want at least four USB ports, preferably front ports so you don't 
need to access the back of your computer to plug in various devices. If you later find 
that you need more ports, for additional devices, you can add a hub accessory 
(available for about $50). 

• Replace your monitor if it does not offer adequate color fidelity, contrast range, or 
brightness. Don't skimp on this purchase. You will probably want to keep the monitor 
for some years, even after you buy a new computer, and you'll spend many hours look- 
ing at your images on the monitor. Check the section on Desktop Components in this 
chapter for advice on the type, size, and monitor features that might best meet your 
needs for digital imaging. 

• Add an additional hard drive if you are running out of space to store your images. 
Especially if you're working with a high-resolution digital camera or are producing 
particularly large prints, your image files will be large. As the number of images on 
your hard drive adds up, all available space may be consumed. It is important to have 
free hard drive space to use as temporary storage; if you are running low on space, a 
second hard drive can help. 
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RECOMMENDATION: Replace Your Computer 

Be sure to check the specifications and requirements for any new hardware upgrades that you 
are considering; make sure they are compatible with your computer before you attempt an 
upgrade. As you research the available components and their prices, compare the upgrade costs to 
the cost of replacing your computer with a new and faster model. In many cases, it makes more 
sense to buy a new computer with considerably better performance and a warranty than to 
upgrade your existing computer. As with the purchase of other components for your digital dark- 
room, I strongly encourage you to research carefully and read reviews to ensure you are getting 
components you can trust to perform as you expect. 



Data Storage Options 



Whether you scan photos or shoot with a digital camera, and regardless of the type of com- 
puter that you use, one issue is worth thinking about. Where should you store the image files? 

A computer's internal hard drive is a convenient location for storing images, but you 
won't want to use it as your only method of storage. Image files consume a great deal of 
space, so the hard disk will eventually fill up. Computers can crash, so there's always a risk 
of losing data. In the following sections, you'll find information on some of the options that 
you might want to consider as a redundant method of backup. 



External Hard Drive 

Instead of fiUing up the computer's internal 
disk with image files, some photographers 
prefer to buy an additional hard drive. Many 
desktop computers allow you to add a sec- 
ond internal unit, but the other option is an 
external hard drive (see Figure 3.7). This 
accessory usually plugs into a computer with 
a USB or FireWire cable. Unlike an internal 
hard drive, an external unit is portable, so 
you can take it with you when traveling or 
use it to access your images elsewhere if your 
computer should fail. 




Figure 3.7: An additional hard drive, whether 
internal or external, is an affordable means of 
adding a large amount of storage space to your 
computer. 



An external hard drive is a useful accessory for storing images, but like any device, It is not 
fail-safe. Be sure to back up your images using an additional external hard drive or other 
media such as CDs or DVDs. 



CD Burners 

Most every computer made in the past few years includes a CD drive (see Figure 3.8) that 
allows you to "read" data on CDs and to write or "burn" data to CD's if the device is also 
capable of this function as most are. 
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Two types of discs are avail- 
able: the conventional recordable 
CD (CD-R) and the newer 
rewritable CD (CD-RW). Most 
recent CD burners accept both 
types of discs. CD-RW discs offer 
one benefit over CD-Rs: you can 
write new data to this type of disk 
by overwriting any old data. How- 
ever, CD-RW media are not as reH- 
able as CD-Rs, and I do not recom- 
mend their use for archival storage 
of your important images. 

This optical medium uses a 
laser to burn data into discs with 
capacity of about 700MB. The 
process is fairly quick: it takes 
about two minutes to write a full 
700MB of data to a CD-R with a 
40x CD-R drive. CD-Rs are also 
inexpensive, costing less than 
40 cents each when purchased in 
bulk. Most CD-Rs will be rehable 
for at least 30 years, and some are 




Figure 3.8: A CD recorder (or burner) and CD-Rs are an 
affordable solution for those who want moderately high 
capacity for "backup" storage. 



archival: they should last for 100 years. This medium offers a high degree of compatibility: a 
CD-R can be read by any other CD drive and by most DVD drives. 



RECOMMENDATION: CD-RW versus CD-R 

A CD burner and CD-Rs are affordable, making the CD-R option the most cost effective 
method of saving digital images for the long term. Because of their "universal compatibility," CD- 
Rs are great for sending huge image files to friends who have a CD drive. Avoid using CD-RW discs 
for storing images. These are much less stable. Because there are no reliable estimates for the 
longevity of CD-RW media, stick with CD-R discs. The CD-Rs offer the best and most-affordable 
solution for photographers who need to archive their images. 

Buy only CD-R media of the highest quality, such as Mitsui Gold Standard and Verbatim 
DataLifePlus, to minimize the risk of recording failure and for long-term archival storage. When 
recording your most valuable images, burn each CD-R twice. Keep one copy handy for quick 
access, and store another in a different physical location for safekeeping. 



DVD Burners 

Based on a similar optical technology to CDs, drives for reading DVDs are common, espe- 
cially in laptop computers. If you want to store images to DVDs, you'll need a DVD 
recorder, or "burner." This device writes data to a DVD with ultrahigh capacity — as much as 
4.7GB or 9.46GB on a dual-sided disc, with the possibility of higher-capacity discs in the 
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future. As with CDs, two types of DVDs are available: write-once and rewritable. Since 
many DVD burners can also record and play CDs, these devices are certainly versatile. 

There are several DVD formats, so you can run into compatibility problems. Discs that 
are recorded in one format may not be recognized by machines that support only another 
format. Fortunately, a few manufacturers have started addressing the compatibility problem 
with their latest DVD recorders that support multiple formats. 

At $150, multi-format DVD burners are affordable, but the discs are a lot more expen- 
sive than CDs. (DVDs can cost $4 and more, though the cost per megabyte of storage versus 
CDs is about the same.) The 4x DVD burners offer fast data recording to write-once discs. 
Note that the speed ratings for DVD drives are not the same as for CD drives. A DVD drive 
that can burn at Ix offers performance equivalent to about 36x on a CD burner. 



RECOMMENDATION: DVD DHveS 

Because of its ultrahigh capacity, DVD is attractive for photographers who produce many 
extremely large image files. However, the lack of a clear standard creates a potentially serious 
problem. For storing numerous large images that only you will need to access, DVD is a great solu- 
tion. However, if you need to send image files to other people, you'll want to burn them to a CD-R 
because of its universal compatibility. Fortunately, virtually all DVD burners can also write to (and 
read) CD media, so I recommend buying a DVD drive that offers this option. 



Removable Magnetic Media 

Several companies make accessory drives for 
saving data usually in a cartridge or disk. 
Iomega Zip drives (see Figure 3.9), for 
example, accept 100MB to 750MB disks. 
The disks are far more expensive than CD-R 
media ($15 for a 750MB Zip disk) and phys- 
ically larger. Magnetic media are also not as 
rugged or as archival as a CD or a DVD. For 
moderately long term storage of image files, 
Jaz and similar disks can be useful. The car- 
tridges are not as universal as other storage 
formats, so accessing files could be an issue 
in the future. 




Figure 3.9: Zip disks, available with capacity c 
high as 750MB, can be useful for temporary 
backup or transport of image files. 



RECOMMENDATION: Magnetic Media 



Magnetic media can be reused many times, and data transfer is quick, useful for temporarily 
backing up part of your hard drive. Because of its many drawbacks, when compared with the 
CD-R, I do not recommend removable magnetic media for long-term image storage. 



Software for the Digital Darkroom 



In virtually every chapter of this took, youni find 

reference to image- editing software. Such programs are integral to the 
process because digital photos are captured and saved as data files, requir- 
ing a computer and software to acquire images from a camera and then to 
store, manage, catalog, enhance, and resize them for printing or other pur- 
poses. As discussed in Chapter 9, image enhancement is the most valuable 
feature from a technical and creative perspective. Just as the traditional 
darkroom gave us extensive control over our conventional images, the digi- 
tal darkroom, powered by image-editing software, provides a great deal of 
control over our electronic images. 

A vast assortment of software is available for digital imaging, ranging 
from free to expensive, each with its own set of features. It is impossible to 
cover all these in a few pages. Consequently, I'll discuss the most popular 
and useful programs, particularly those targeting photo enthusiasts, and 
provide a personal evaluation as to the effectiveness of each. More exten- 
sive coverage would fill an entire hook, and indeed, many books have been 
written about some of the programs. Instead of trying to replicate those, 
I'll introduce the most useful software, starting with the multipurpose 
products and moving on to those designed for archiving images and those 
intended for producing specific image-enhancing effects. 
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Affordable Image Editors 




If you search the Web for the "best" imaging software, you'll be tempted to buy Photo- 
shop CS (Creative Suite), the most powerful program and the one that most professional 
photographers and studios use. As discussed later, this $649 product certainly has merit, but 
it is expensive and complicated. You can get excellent results with more affordable 
software, often without a steep learning curve. Most photo enthusiasts can find at least one 

image-editing program in the under-$129 



category that will meet or exceed, their 
needs (see Figure 4.1). 

If you buy a digital camera, it will be 
bundled with software for convenient down- 
loading of images, a file browser for viewing 
and filing images, plus software for some 
basic image editing: cropping, color, bright- 
ness and contrast adjustment, and some 
other enhancement features. These programs 
are often proprietary, designed for a specific 
camera manufacturer; there are far too many 
to even list in this chapter. Other camera, 
scanner, and printer kits include third-party 
software, from manufacturers such as Arc- 
Soft, Adobe, or ACDSee,. These programs 
may not be the latest versions available or 
may be limited editions that do not include 
all of the functions available with software 
that you can purchase. 
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Figure 4.1: Some of the image-editing programs bundled with digi- 
cams are quite versatile but uncomplicated in their operation. 



RECOMMENDATION: Work With the "Bundled" Software 

The image editor that was included with your new camera, scanner, or printer may or may not 
be the one that you'll want for long-term use. Still, it is worth experimenting with the bundled soft- 
ware, especially if you are new to digital imaging. Read the instruction manual and become famil- 
iar with its enhancing features and its interface. After extensive use, you should be able to critically 
evaluate the various pros and cons of the software. Which of its functions are especially valuable 
and which features is it missing? Which aspects of its controls do you find convenient and which 
are frustrating? Make notes and compile a "wish list" for your next image editor. 

Once you have completed this preliminary evaluation process, read some online reviews of 
image-editing programs in your price range to become familiar with their additional functions and 
methods of operation. Narrow your list of choices to a few image editors and visit the manufactur- 
ers' websites. After reviewing their lists of features, look for free trial downloads or "demo ver- 
sions" of their software. The ability to "play before you pay" allows you to assess the versatility of 
several brands of programs, as well as the logic and the convenience of the user interface that each 
provides. The only drawback? Some image editors are certainly not simple to use, and the instruc- 
tion manuals— available on some, but not all, manufacturers' websites— can be daunting. 

That's one reason you'll want to read product reviews written by imaging experts with the expe- 
rience that's required to comment on the effectiveness of several brands of software and the logic 
of operation of each type. As a starting point, consider the comments on the most popular image 
editors in this chapter, starting with the affordable programs. 
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Adobe Photoshop Elements 2 

A bestseller in the affordable category, Photoshop Elements 2 (see Figure 4.2) costs $99 and 
is included in a few high-end digital camera kits at no extra charge. You can also download a 
trial version for free, at www.adobe.com/digitalimag. Featuring a user interface that's based 
on the full version of Photoshop, Elements 2 includes many of the valuable capabilities of its 
more expensive counterparts. 

Although Elements is not the simplest software to use, it's worth starting with this one 
if you believe that you will eventually want to upgrade to Adobe Photoshop CS, the "gold 
standard" in image-editing software. Become proficient with Elements' features and method 
of operation, and you will find the transition to CS relatively uncomplicated. Like other 
affordable programs. Elements 
does not include all the capabilities 
of Photoshop CS, so you may well 
want to upgrade as you become 
more advanced in image editing. 

Initially, you might want to 
use Elements 2 to import photos 
from digital cameras, CDs, and 
scanners. Then, organize them using 
File Browser so that you can pre- 
view, sort, rotate, and rename the 
photos. Take advantage of the auto- 
matic correction of contrast/bright- 
ness and color balance. Try the 
Quick Fix options for making more 
precise adjustments (using shders) 
to brightness, color rendition, focus, 
and so on and to make corrections 
with tools such as Fill Flash, Adjust 
Backlighting, and Rotate Image. Be 
sure to try the easy-to-use Red Eye Figure 4.2: In many respects, Photoshop Elements 2 is similar to Photo- 

Brush Tool to improve pictures of shop CS, making this affordable software a suitable training ground for those 

people and pets. who will later want the professional program. 




The Value of "Unsharp Mask" and "Layers" 

Two features, often mentioned in this chapter and discussed at length in Chapters 9 and 1 1 , 
warrant a brief explanation here. Both are useful for image editing. 

Unsharp Mask (USM) is the most effective sharpening tool for most types of images. In addi- 
tion to producing a natural-looking effect, USM is more versatile than other sharpening tools that 
set a predefined sharpening level. The USM in most programs lets you set a desired level of sharp- 
ening, as appropriate for a particular subject type. (A portrait image, for example, generally calls 
for less sharpening than a city scene.) For photo and imaging enthusiasts, I would not recommend 
any image-editor without an adjustable USM utility; keep this in mind when scanning the specifi- 
cation charts of programs that you are considering. 

A more advanced feature, layers is also more complex. In a nutshell, programs that support layers 
let you make duplicate copies— or layers— of an image. (See Figure 4.2 for a Photoshop Elements 2 



continues 



52 chapter4b Software for the Digital Darkroom 



screen showing layers open for image editing.) You can then work on those copies, instead of the 
actual image. When satisfied with the changes to the layers, you can combine the layers and merge 
them into the image, completing your project. Although the "layering capability" or "layers support" 
is not an essential feature in your first image editor, it does make a program more versatile. 



Access the menus for more advanced options such as layers, filters, including Unsharp 
Mask as well as artistic filters, and a Cloning Brush tool to remove imperfections. Elements 
also lets you automatically blend multiple images into seamless panoramas; design greeting 
cards; apply frames, edges, and drop shadows to your photos with simplicity; paint with 
reahstic brushes; add other special effects; and print multiple photos in different sizes on the 
same sheet of paper. If you ever need guidance, select the instant-access help files, read Smart 
Messages that provide simple context-sensitive help, or use the how-to recipes that you can 
display by typing keywords. There's even a Do It For Me option that can alleviate complex- 
ity for some functions. 

For a full course on maximizing the potential of this program, see The Hidden Power of 
Photoshop Elements 2 by Richard Lynch (Sybex 2002). 



Figure 4.3: 
Offering many 
professional-cal- 
iber features. 
Paint Shop Fro is 
surprisingly 
affordable. 



Jasc Paint Shop Pro 

One of the most powerful image-editing programs available in the affordable category, Paint 
Shop Pro (version 8 or later) costs only $99 and is sometimes compared to Photoshop 7, the 
professional Adobe software that was available until the release of Photoshop CS. Although 
Paint Shop Pro see (Figure 4.3) does not include all the functions of Photoshop 7, it is impres- 
sive, boasting numerous advanced and sophisticated capabilities. In addition to extensive 
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image enhancement, this Jasc software allows for unlimited undo levels for canceling the 
effects of previously applied tools. Many other professional-cahber tools — including a vast 
number of filters and paint brushes, color matching to colors from another image, plus mask- 
ing and full layering capabilities — are also available. 

And yet. Paint Shop Pro includes many features designed for simplicity, such as a one- 
click Photo Fix button, an easy-to-use red-eye removal tool, and a template-based printing fea- 
ture for novices. Automatic adjustment tools are available for color balance, for contrast and 
saturation adjustment, for removing small scratches, and for fade correction for old photos, 
plus a JPEG artifact remover for enhancing heavily compressed images. The Learning Center 
guides the user through many complex tasks, such as straightening a crooked photo, fixing 
perspective distortion caused by a wide-angle lens, or erasing large areas of a single color. 

Despite its low price, Paint Shop Pro offers a wide array of advanced features, includ- 
ing some tools for creating web graphics, but its primary image-adjustment tools are surpris- 
ingly easy to use. Some of the capabilities (such as animation) that are mentioned in reviews 
do not target photo enthusiasts. Try the free demo that's available at www.jasc.com, and you 
may decide that you prefer this program over Photoshop Elements 2. 

You'll find that its interface is entirely different from that of any Adobe program. Some 
users find the Jasc software easier to use initially, although others consider Paint Shop Pro 
more complicated in general, probably because it includes more functions than Elements. In 
any event, this is one of those image editors that might meet your needs for many years, per- 
haps indefinitely, if you take advantage of any upgrades that Jasc offers in the future. 
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Microsoft Digital Image Pro 

Despite the "pro" designation, this $99 program is designed for great simplicity and conven- 
ience of operation, with most functions accessed via icons. Microsoft's wizard interface 
options are also useful for guiding 

you through tasks, including a EBIIIIinilllimiMl 

variety of creative ways to present 
images. But don't let the apparent 
simplicity fool you; this is a power- 
ful image-editing program that 
includes many capabilities (see Fig- 
ure 4.4). A few of the image- 
enhancing tools worth noting 
include Smart Erase for removing 
unwanted objects, Unsharp Mask 
with great control over the exact 
effect. Add Fill Flash and Reduce 
Backlighting, Airbrush, and Blend- 
ing Brush to eliminate flaws and 
blemishes in people pictures, red- 
eye correction, and more. Natu- 
rally, you'll find the usual features 
for correcting color, contrast, and 
brightness, plus a new feature: 
manual adjustment or shadows. Figure 4.4: Designed for maximum simplicity of operation with its icon-driven 

midtones, and highlights by indi- interface, Microsoft Digital Image Pro is suitable for both families and photo 

vidual color channel. enthusiasts. 
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Microsoft Digital Image Pro also includes many special effects tools and filters. Other 
features include photo and art brushes and tools for creating borders, mats, and frames for 
your images. You can also choose from numerous photo projects for making calendars, photo 
albums, flyers, greeting cards, postcards, invitations, and more. For additional specifics on 
features, visit the Microsoft website at www.microsoft.com/products/imaging/products/. I 
think you'll be amazed by the wealth of capabilities, including a file browser and advanced 
tools such as layers and Gaussian Blur, useful for blurring away a cluttered background. 

In my estimation, Microsoft Digital Image Pro will especially satisfy families who 
appreciate its many special effects, projects, and fun features. It should also appeal to some 
photo enthusiasts because of the many options for enhancing images, especially people pic- 
tures. Because this software targets those who are inexperienced in image editing, it does not 
include some of the professional-caliber functions of Elements 2 or Jasc Paint Shop Pro; on 
the other hand, it is certainly easy to use and offers many auto-assist features. 



Figure 4.5: 
Although it is 
designed with the 
ease-of-use that 
novices want, 
PhotoImpact is 
surprisingly ver- 
satile in its 
browser and 
image editing 
capabilities. 



Ulead PhotoImpact 

Designed for managing, enhancing, and sharing photos, PhotoImpact (version XL or later) 
includes a sophisticated image browser and organizer, more web-page production tools than 
most photo-editing programs, many print layout options, and numerous correction and cre- 
ative options (see Figure 4.5). Some of the image-enhancement tools include "intelligent" 
photo correction with suggestions for fixing common problems, for great ease of use. First- 
time PhotoImpact users might want to buy the 45-minute video tutorial, which includes seven 
project lessons that can facilitate the learning process; it's available for $36 as a download 
from the Ulead website. 

It's worth taking advantage of that tutorial, because this image editor provides many 
professional-caliber tools, such as retouching brushes and filters for correcting color, expo- 
sure, shadow detail, lens distortion, and other parameters. This $90 product includes some 
valuable features such as the High Dynamic Range tool that produces extra detail in high- 
light and shadow areas. Visit www.ulead.com for more information. 
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Roxio PhotoSuite 

Those who want a basic, simple-to-use pro- 
gram at a bargain price ($20) often select 
this software. Designed for "photo editing 
without a learning curve," this product 
makes it easy to transfer photos from a cam- 
era, organize them in albums, and correct 
some technical problems such as red eye and 
poor exposure or color with one click (see 
Figure 4.6). PhotoSuite also offers more 
advanced image-enhancement tools too such 
as cloning and special effects. Families will 
appreciate the various printing layouts and 
templates for projects such as making calen- 
dars. For added value, PhotoSuite includes 
Roxio Easy CD creator for convenient 
recording of images or shdeshows to a CD 
plus a CD-label creator. Get more informa- 
tion at www.roxio.com. 
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Figure 4.6: Offering the lowest price among popular image editing 
programs, PhotoSuite is an excellent value. 



RECOMMENDATION: Buy the "Right" Image Editor 

As the preceding sections on the popular programs indicate, there are many options in the 
under-$129 category; search the Web, and you should be able to find a dozen others. But which is 
the best of the afiFordable image editors? To a great extent, the answer depends on your own sub- 
jective preferences, your actual needs, and your definition of a user-friendly interface. Do the 
research suggested in the introduction, and it's unlikely that you will make a wrong choice. 

Based on my experience and my own subjective judgment, I'll make the following suggestion. If 
you are looking for software for family use, start by checking out Microsoft Digital Image Pro and 
Roxio PhotoSuite. Both include user-friendly tools for correcting common image problems as well 
as features for creating projects. My own daughters use Digital Image Pro and find it "easy, fun, 
and great for fixing pictures." 

If you are a serious imaging enthusiast or developing in that direction, you might want to consider 
Adobe Photoshop Elements 2 instead. Although this image editor involves a steeper learning curve, it 
offers a significant advantage: its interface is nearly identical to that of the high-end Photoshop pro- 
grams. Become familiar with Elements, and many of your operating skills will be transferable. If you 
start with another program instead, the transition to Photoshop CS will be substantially more diffi- 
cult, with a much steeper learning curve. 

The skills-transfer factor may not be relevant to the majority of digital imaging enthusiasts 
because any of the highly versatile programs will meet their needs for many years, perhaps indefi- 
nitely. On the other hand, it is something to think about before investing a great deal of time and 
effort into becoming an expert with any brand of software, other than Adobe. If you decide to use 
Elements 2 for your own image-editing needs, I recommend buying a second program for your 
family: one that is more user friendly and includes additional features, such as templates for many 
projects that families enjoy. 
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Professional Image Editors 

Some imaging and photography enthusiasts reach a point where they decide that they need 
the additional capabilities of a professional program that has the most powerful tools avail- 
able for image management and enhancement. Among advanced digital photo enthusiasts 
and professional photographers or studios, two feature-rich image-editing programs have 
proven to be the most popular: Corel Photo-Paint (version 11 or newer) and the bestselling 
Adobe Photoshop CS, the latest version that replaced Photoshop 7. 

Corel Photo-Paint 

Available as part of the CorelDRAW Graphics Suite that also includes graphic design/page 
layout software and software for creating web graphics and Macromedia Flash movies, 
Photo-Paint is highly advanced software. It allows the user to work with layers (described 
earher) and includes a vast range of tools, each allowing for precise control. Many are useful 
for photo editing, and the program includes numerous image-adjustment filters as well, for 
achieving effects such as sharpening ( with four tools), blurring, smoothing, softening, and a 
great deal more. The Corel software is also compatible with many so-called Photoshop plug- 
in filters, useful for expanding its versatility. 

Although intended primarily for professionals, Photo-Paint includes some features of 
value even for snap shooters, such as automatic red-eye removal. Although not simple to use, 
Photo-Paint employs a logical interface with convenient menus, buttons, icons, and other 
controls). A customization feature even allows the user to change the interface to resemble 
that of Photoshop. 

At the time of this writing, Photo-Paint (see Figure 4.7) was not available as stand- 
alone software and could be purchased only as part of the CorelDRAW Graphics Suite 11, 



Figure 4.7: Fart 
of the Corel- 
DRAW Graphics 
Suite, Fhoto- 
Faint is a pro- 
caliber image 
program. 
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for about $400, including CorelDRAW 11 (graphic design and animation software) as well 
as R.A.V.E. 2 (for web graphics design.) Some photographers are using Graphics Suite as 
their primary image editor, often because of its many tools for creating graphics for web 
and other applications. 

Adobe Photoshop CS 

Adobe's Photoshop program has dominated the world of advanced digital-image editing for 
more than 10 years; many serious imaging hobbyists, as well as most professional photogra- 
phers, use some version of this software. The latest, Photoshop CS, an upgrade over Photo- 
shop 7, is the most robust, versatile, and desirable version to date; it boasts an incredible 
variety of tools from automatic, to simple, to complex and fully controllable. Though not 
simple to use by any means, Photoshop features a logical interface, as shown in Figure 4.8, 
that is convenient to use. 

Photoshop CS boasts virtually every capability that a graphic designer, publisher, or 
commercial studio will ever need, but many of its features specifically target the photogra- 
pher (see Figure 4.9). Although it provides many uncomplicated ways to adjust your 
images — such as Auto Contrast, Auto Levels, and Auto Color correction, plus a tool that can 
be used for red-eye removal — Photoshop also includes advanced tools that don't limit what 
you can achieve. A veritable cottage industry has developed over the years, providing videos, 
seminars, workshops, and books — such as Photoshop CS Savvy by Steve Romaniello (Sybex, 
2004) — on getting the most from this complex, multifaceted software. 
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Figure 4.8: Photoshop CS is the reigning champion among advanced image editors 
because of its vast power and versatility. 
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If you can imagine a change to your image, there is a way to produce that change in 
Photoshop. Some of the most significant features of this image editor include the following. 

• Greater support for layers than any other software, including new Photo Filter adjust- 
ment layers. 

• Several retouching tools that make it easy to professionally remove dust, scratches, 
extraneous elements, facial blemishes, and other flaws. One of these tools, the Healing 
Brush, is similar to the Cloning Brush tool, but was designed to preserve color, tonality, 
and texture of the area under repair. 

• Approximately 100 filters that allow you to improve or manipulate virtually every 
aspect of an image. 

• Wide range of color correction tools. 

• Comprehensive support for working with 16-bit files, for greater color accuracy than 
with the standard 8 bit color depth. 

• A useful Shadow/Highlight adjustment tool for modifying dynamic range, by increas- 
ing highlight or shadow detail, without affecting midtone detail unless that is also 
desired. 

• Live Histogram, available for each individual color channel if desired, for evaluating 
exposure, for viewing changes that occur as you adjust an image, with continuous 
feedback. 

• Built-in raw image converter and enhancer utility that is compatible with raw data 
files generated by most cameras. This converter includes a wealth of image-correction 
features. 

• A versatile and sophisticated File Browser. 

These features merely scratch the surface of this professional software. For a full 
description of the benefits, visit the Adobe website at www.adobe.com/digitalimag/main.html. 
Photoshop CS is priced at $649. Registered owners of a previous full version of Adobe Pho- 
toshop (but not Elements) can upgrade to CS for $169. 



Figure 4.9: For 
specifics on the 
new features of 
Photoshop CS, 
visit the Adobe 
website. Many 
advanced pho- 
tographers con- 
sider comprehen- 
sive support for 
16-bit files the 
most valuable 
new feature. 
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RECOMMENDATION: The Best Image Editor 

Judging by the overwhelming acceptance by photographers and the rave reviews it has received 
from all quarters, Adobe Photoshop deserves its bestseller status. The new CS may seem expensive 
at $649, and many of you will probably want one of the affordable programs discussed earlier. 
The $1 69 upgrade fee offers good value for anyone still using earlier versions of a full Photoshop 
program, especially for those who will benefit from the new, built-in raw image converter. This 
converter is faster and more versatile than most similar programs bundled with digital camera kits. 

Although Corel Photo-Paint is also powerful, I prefer the Adobe Photoshop programs, particu- 
larly CS, for three reasons: greater versatility, faster speed, and greater dedication to the specific 
needs of photographers. This is a personal judgment based on limited experience with Photo-Paint 
and extensive familiarity with the Adobe products. You might want to look around on the Web for 
other opinions, especially if you want software that is more affordable than Photoshop CS and 
need the special features that are included in Corel Photo Suite 1 1 . 



Plug-In Software for Image Enhancement 

As mentioned earlier, many all-purpose image-editing software programs can be made even 
more versatile, with the addition of software available from after-market suppliers. Although 
they are referred to as Photoshop plug-ins, many (but not all) are compatible with other pro- 
grams, such as Corel Photo-Paint, Microsoft Digital Image Pro, JASC Paint Shop Pro, and 
Ulead PhotoImpact. (If any of the plug-ins are of interest to you, check the distributors' web- 
sites for up-to-date compatibility information with the software that you are using.) Designed 
to extend the capabilities of the image editor, plug-ins (see Figure 4.10) can provide more effec- 
tive methods for taking care of certain tasks or can add new features, often special effects. 

Plug-ins are usually called fil- 
ters, because they were ongmally I JIMJIWIIlJMIWlllJLIIIilllillBllftttlllJlilllHIIIllillliM 

designed to simulate special effects 
that can be achieved by using cer- 
tain filters on your camera's lens 
when taking pictures. Many of the 
newer plug-ins are actually far more 
versatile, producing creative, or 
stylized, effects that cannot be 
achieved with photographic filters. 
Thousands of digital filters and 
other types of plug-ins are available, 
generally on distributors' websites, 
where you can purchase them via a 
download to your computer. 

Most are intended for creat- 
ing special effects: adding a body 
of water to a landscape image, cre- 
ating fantasy effects, making 
abstracts from conventional 
images, adding fireworks or light- 
ning bolts, and so on. These can be 
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Figure 4.10: Most plug-ins are designed to produce special effects, and they can 
be useful, but I consider the image-correction plug-ins particularly valuable. 
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fun, but I recommend starting with plug-ins that are effective in image enhancement: profes- 
sional-caliber sharpening, improving color balance or saturation, puUing detail out of shad- 
ows and highlight areas, and so on. 

When you purchase a plug-in, the download and installation process should be quite 
simple. Generally, you'll run an installation program that automatically installs all required 
files. In some cases, you might need to copy a file yourself into the Adobe Photoshop Plug-In 
folder. The plug-in distributor's website should provide instructions on the downloading 
process and on where to find their product on your image editor's menu; it usually appears 
under Filters or in the Actions palette. 

Considering the overwhelming number of plug-ins available, I find it virtually impossi- 
ble to make recommendations as to which you might want to try. However, in my unscien- 
tific survey of friends who are serious photographers or digital-imaging enthusiasts, the 
products in the following sections are often mentioned. After receiving their recommenda- 
tions, I have tested the most popular plug-ins, often using the free download samples that are 
available, and I can vouch for their effectiveness. 

Some plug-ins are quite expensive because they are available only in full packages that 
include many tools or because they are of professional caliber and based on costly and time- 
consuming development. Many plug-ins are available for $100 or less, and some are particu- 
larly affordable because they offer only a single function, such as image sharpening. The fol- 
lowing have received rave reviews from my photographer friends, and in most cases, I share 
their views. 

Extensis Intellihance Pro This set of plug-ins was designed to help you find the right color, 
brightness, contrast, and sharpness for any image. Select a tool, and the software displays 
your image, plus eight copies, each with a different level of correction so you can see varia- 
tions side by side. When you select the sample that appears closest to ideal, the software 
makes the necessary corrections to your image. This is a quick way to improve your images 
without a lot of trial-and-error attempts. Although the package is expensive at $200, it has 
been highly rated in several published reviews. For more information, visit www.extensis.com. 

Neat Image Pro Several companies offer plug-ins or stand-alone software designed to reduce 
digital noise; I have found Neat Image Pro plug-in (version 2 or later, priced at $60) to be the 
most effective with images made at high ISO (International Organization for Standardization) 
or during long exposures. This digital filter can also reduce noise and film grain in scanned 
images and is somewhat useful for reducing JPEG artifacts in overcompressed images. Neat 
Image Pro (see Figure 4.11) provides full control over the level of filtration from low to high, 
allowing for any desired effect. Because operation is not intuitive, follow the basic steps pro- 
vided at www.neatimage.com to prevent frustration; also try the free demo version. 

Nik Multimedia Plug-Ins This company offers many plug-in kits, including two that are 
used by many professional photographers. Color Efex Pro includes 55 filters for enhancing, 
optimizing, and stylizing your images. The most useful tools include filters for making 
impressive color and lighting enhancements in seconds with convenient sliders and preview 
images. Filters are also available for enhancing blue skies, for converting color images into 
beautiful black-and-white images, for simulating the effect achieved by a polarizing filter, 
and a great deal more. Though this software is not inexpensive, at $300, 1 can strongly rec- 
ommend Color Efex Pro because of its many problem-solving, enhancing, and stylizing 
tools. Nik also offers individual packs with fewer filters, at $109; one of these might meet all 
your needs. Get details at www.nikmultimedia.com. 
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Figure 4.11: One 
of the most effec- 
tive noise-reduc- 
tion software 
programs on the 
market. Neat 
Image Pro is 
extremely versa- 
tile, offering a 
wide range of 
user-selected 
settings. 



Nik also markets a Sharpener series of plug-ins for image sharpening. When used with 
Photoshop (or some other software), these produce professional-caliber results quickly, employ- 
ing sophisticated options with multiple steps to preserve maximum image quality. I found Nik 
Sharpener Pro Inkjet to be the most useful for optimally sharpening images that I plan to print 
at specific sizes and resolution settings. This plug-in sells for $170. 

Nik Dfine This Nik Multimedia package of plug-ins includes various tools for correcting 
several types of digital noise and for minimizing JPEG artifacts. The noise-reduction tools 
are effective and include many options for achieving precisely the correction that will pro- 
duce the best results. Other features include corrections for exposure errors caused by back 
lighting and poor color balance or saturation, a Quick Fix tool, and a great deal more. Con- 
sidering all its capabilities, this software is quite a value at $100. 

Vivid Details Test Strip This plug-in was designed to help the user find the ideal color bal- 
ance for their images by producing a test strip: a series of variations on any image, with dif- 
ferent degrees of color correction and exposure. Test Strip (see Figure 4.12) provides a large 
thumbnail of your image as well as several other versions, examples of the image with differ- 
ent levels of color adjustment. Move a sHder to see the effects of small changes. This visual 
comparison system makes it relatively easy to select the adjustment levels that seem to pro- 
duce the most pleasing results. Other features allow for convenient viewing of changes in 
brightness or shadow/highlight detail. List price is $179, but this plug-in is often available 
from retailers for less than $100. For more information, visit www.vividdetails.com. 

Defect Removal Plug-Ins Mentioned in other chapters, Digital ROC, SHO, and GEM are 
included with some scanners but plug-in versions are also available from Kodak's Austin 
Development Center. Each of these products sells for $80, but discounts are often available 
at www.asf.com. 
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Figure 4.12: 
Employing a 
ring-around dis- 
play. Vivid 
Details Test Strip 
allows you to 
compare the 
effect that any 
change in color 
balance will pro- 
duce in your 
image. 
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Digital ROC was designed to improve images with incorrect color balance, including 
those made under tungsten and fluorescent lighting, and does an acceptable job of this task. 
It is also quite effective with scans of faded photographs, automatically restoring much of 
the original color. 

Digital SHO can reveal some extra detail in shadow areas, in images with exposure 
problems caused by backlighting, uneven flash illumination, and partial shade. Digital GEM 
automatically reduces digital noise and grain without causing excessive softening or blur- 
ring; you can use a Clarity sUder to sharpen or soften the image. I find that GEM tends to 
oversoften images and introduce some artifacts, but it can be useful for improving images 
that are extremely grainy. 

FM Software Plug-Ins Ered Miranda of EM Software markets a line of plug-ins that is both 
effective and surprisingly affordable. Ranging in price from $10 to $20, these plug-ins are 
compatible with most Photoshop programs, as specified at www.fredmiranda.com/ 
software. I consider the following two the most useful. 

Intellisharpen Pro This is an advanced plug-in that employs many steps in Photoshop 
quickly, with great simplicity. Select a desired level of sharpening, based on your esti- 
mate, and it produces professional-caliber sharpening; if the effect is not what you 
intended, simply undo the function and try again at a different intensity level. Consid- 
ering the low price, this plug-in is impressive, because it sharpens without increasing 
digital noise or creating a halo around high-contrast subject edges and without sharp- 
ening an out-of-focus background or the sky. Although Intellisharpen Pro does not 
include a preview screen, I soon learned to estimate the sharpening level that is appro- 
priate for any image that I plan to print. 

Shadow Recovery Professional Plug-In (SR Pro) Miranda designed this plug-in to 
increase detail in shadow areas (see Eigure 4.13). This product lightens dark areas, 
revealing detail, without affecting highlight and midtone areas, at a desired intensity level 
from low to very high. An Add Shadow Contrast tool option increases image contrast 
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Figure 4.13: Few 
image editors 
(except Photo- 
shop CS) offer a 
versatile tool for 
recovering 
shadow detail. 
The SR Pro plug- 
in does, and its 
multistep process 
is simple and 
fully variable. 



without compromising detail in midtone and highlight areas. Finally, two other options 
allow for reducing digital noise in shadow areas, useful for images made at high ISO or 
during long exposures. The results look natural and are easy and quick to achieve with- 
out the complicated masking techniques used by Photoshop experts. 

DV Pro Photographers who appreciate the high overall saturation produced by Fujichrome 
Velvia film can simulate a similar effect in their digital images with the DV Pro plug-in. This 
FM Software product offers many saturation levels (and also desaturation levels) and sup- 
ports 16-bit images. Using this automatic multistep tool is preferable to simply increasing 
overall color saturation in Photoshop, because that can increase noise and artifacts and 
cause a color shift. By enhancing colors individually within the red, blue, and green color 
channels, DV Pro produces superior results and does so just as quickly. 



RECOMMENDATION: The Valuc of Plug-lns 

As hinted earlier, some of the image-enhancing and correction features offered by plug-ins can 
be achieved using the tools in the advanced image-editing software programs. (Naturally, many 
plug-ins also provide features, particularly special effects, that are not available with most image 
editors.) However, the process can be quite complex, calling for a great deal of time and expertise 
to produce professional-caliber results. The most sophisticated and intelligent plug-ins can pro- 
duce comparable results in seconds. Many include sliders for adjusting the amount of correction, 
and some offer preview screens that let you visually assess the effect that any change will produce. 

Before buying plug-ins, do some research as to their exact features and try to find published 
reviews that provide a detailed evaluation of the effectiveness and ease of use of the products you 
are considering. I recommend starting your research on the Plugin Site atwww.thepluginsite.com. 
Operated by Harald Heim, this site provides some reviews of plug-ins and image-editing software, 
links to many distributors, news about recently released products, a gallery of effects, discussion 
boards, and more. 



64 CHAPTER 4 ■ Software for the Digital Darkroom 



File Brov\rser Software 

Most digital cameras and scanners are bundled with file browser software, designed for con- 
venience in downloading images to your computer (see Figure 4.14). Typically, the software 
also allows you to view thumbnails, rename images, move images to other folders in your 
computer, and, often, to find images quickly. Some programs include additional features for 
cropping, for rotating or delete images, for making minor corrections, and so on. A bundled 
browser with good functionality may well meet all your needs, but if not, you can find great 
stand-alone browsers. They generally include the functions mentioned, and some offer even 
more features and greater convenience of operation. 

There are far too many programs of this type to discuss here or even to list. The fol- 
lowing products are both popular and worth considering if your bundled software lacks the 
advanced capabilities that you want: 

DownloaderPro (for automated image downloading) (www.breezesys.com) 

BreezeBrowser with many browser features, from Breeze Systems (www.breezesys.com) 

Jasc Paint Shop Photo Album (www.jasc.com) 

Adobe Photoshop Album (www.adobe.com) 

CompuPic Pro (www.photodex.com) 

ThumbsPlus (www.cerious.com) 

ACDSee (www.acdsystems.com) 

ImageStore (www.ttlsoftware.com) 

Ulead Photo Explorer (www.ulead.com) 

These file browser programs generally cost $28 to $50, although some, such as CompuPic 
Pro, are priced at $80 or more. 



Figure 4.14: The 
browser softivare 
that's bundled 
with digital cam- 
eras is generally 
quite basic, 
designed for a 
few specific 
functions. 
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Figure 4. 1 5: 
After-market 
browser and 
image-manage- 
ment programs 
often include 
numerous fea- 
tures of interest 
to families and 
serious photo 
enthusiasts. 
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My personal favorites include Ulead Photo Explorer (version 8 or later) and the ACD- 
See software (version 5.0.1 or later). Photo Explorer ($30) offers a convenient interface and 
all the features needed to organize, sort, and quickly find images. ACDSee ($50) is also user 
friendly, fast, and useful for managing a large volume of images, and it supports a vast range 
of image file formats (see Figure 4.15). Extras include tools for making sHdeshows with tran- 
sition effects and for correcting off-kilter images, plus options for various photo printing lay- 
outs, red-eye enhancement tools, light levels, color levels, and camera shake and blemishes. 
All are useful for quick corrections when you're in a hurry. 



RECOMMENDATION: Browser Software 

Your multipurpose image-editing software orthe software that was included with your digital 
camera may include the features you want. In that case, you have no need for the additional capa- 
bilities provided by the optional album or image-management programs. If you're not certain, it's 
worth taking a free trial of programs discussed here; most manufacturers provide that option on 
their websites. 

Image-management programs such as ACDSee and CompuPic Pro are generally most useful for 
those who need to organize numerous images, although they offer many other features. The 
album software, such as Adobe Photoshop Album and JASC Paint Shop Photo, includes a browser 
but will be of greater interest to families. These programs include many fun features such as 
slideshow production and tools for creating photo album pages, calendars, and various other 
projects. Features of this type are rarely included in bundled software, making the additional 
investment worthwhile, especially for families who are likely to take advantage of these aspects of 
digital imaging. 
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Raw File Converters 

As discussed in Chapter 1, images made in a digital camera's raw capture mode must be con- 
verted into a file format such as TIFF, using special software designed for this purpose. The 
software can also be used to correct parameters such as exposure, contrast, color balance, 
and saturation. Cameras that allow for raw capture are bundled with appropriate propri- 
etary software, but such programs can be slow, difficult to use, and limited in their features; 
some also produce a preview image that is poor in quality. 

Affordable raw conversion software (less than $100) is available from several distribu- 
tors; check their websites as to compatibility with the proprietary raw files generated by your 
specific camera. Bibble Labs (www.bibblelabs.com) and Breeze Systems (www.breezesys.com) 
are two companies that offer such products, and both work quite well. Adobe's Camera Raw 
plug-in ($99), shown in Figure 4.16, is fast, effective, and quite versatile; it supports many 
cameras' raw file formats. Because the similar — but substantially more versatile — Camera 
Raw 2 software is built in to Photoshop CS, Adobe does not plan to upgrade their plug-in 
for compatibility with newer cameras. Both of the Adobe products offer a valuable function, 
not available with some of their competitors: interpolation for increasing the size of a raw 
image file while maintaining excellent quality. 

If you own a Canon or Nikon digital SLR camera and want sophisticated and versatile 
after-market (stand-alone) raw conversion software, review the options available from Phase 
One (Figure 4.17) at www.c1dslr.com. The professional edition of their CI DSLR is expen- 
sive ($499) and was designed to meet the workflow needs of prolific professional photogra- 
phers and studios. The Limited Edition Phase One CI D SLR software is more affordable 
and produces equally high quality. ($99; a free 15-day trial is available). It supports many 
Nikon and Canon SLR cameras' raw files and offers a wide range of image-enhancement fea- 
tures plus thumbnails of all images on a memory card. 
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Figure 4.16: After-market raw converter software programs generally offer 
greater speed and versatility than the converters bundled with most digital 
cameras. 
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Figure 4.17: While the Phase One CI DSLR is the most expensive (and most 
sophisticated) of all RAW converters, the company offers several other versatile 
DSLR converters at very affordable prices. 



RECOMMENDATION: Raw Converter Software 

After working with all the software mentioned in this section, I can particularly recommend 
two, Adobe Camera Raw 2 and the Phase One CI DSLR Limited Edition. Some photographers 
prefer the Bibble Labs or Breeze Systems software, although the versions that I tested were not as 
convenient as the others mentioned; check out their current versions while shopping around. 

At the time of this writing, Phase One products were available only for Windows. The company 
was beginning to market more affordable CI software. Available at $49, the low-priced Phase One 
products support only the raw images generated by a single camera, such as the Canon EOS Digi- 
tal Rebel; that is all the support that most camera owners require. Links at www.cl dslr.com lead 
you to independent reviews ofthis company's products. 

In my experience, the Phase One products are almost as versatile as the Adobe products and 
can produce slightly higher image quality with some cameras' raw files, but are not as easy to use. 
Adobe Camera Raw (plug-in or the software built in to CS) offers workflow advantages because it 
is part of Photoshop and can be faster to use. That feature can be important when you want to 
enhance and convert many raw images at one time. 

By the time you read this, the Adobe Camera Raw plug-in may not be available or may not sup- 
port the raw files generated by your digital camera. In that case, you can buy Photoshop CS or 
spend 30 minutes researching the benefits of the Bibble Labs, Breeze Systems, and Phase One CI 
products. If one of these supports the raw files generated by your current camera, read online 
reviews and take advantage of the free downloads for a "test drive." Unless your camera was bun- 
dled with an unusually fast, convenient, and versatile raw converter, it's worth buying one of the 
after-market programs. 
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choosing a Photo Printer 



Whether you shoot with, a digital camera or scan 
photographs, printmaking can be one of the most rewarding facets of pho- 
tography. In the past, you needed a darkroom and a great deal of time and 
expertise to make beautiful color or black-and-white prints from negatives. 
Today, anyone can make prints that are suitable for framing, without 
working with caustic chemicals. With a digital image, a computer, image- 
editing software, and a printer that's optimized for photo printing, the 
process need not be complicated or time-consuming. 

Two types of photo printers are most common: inkjet and dye- 
sublimation. Each has its own characteristics, as well as pros and cons. 
Because most photo-optimized printers employ the inkjet technology, Fll 
discuss these first and in great detail. Later Fll provide specifics on the dye- 
sub models, including the technology, unique features, and the specific 
types of printers in this category. 

Inkjet Photo Printers 

Most color inkjet printers employ thermal inkjet technology to deposit droplets of dye onto 
a sheet of paper. In this process, thousands of micro-fine droplets are heated to the boiling 
point so that droplets are forced through tiny nozzles in a printhead. Epson's inkjet printers 
use a different technology called Micro Piezo that uses vibration rather than heat to release 
ink droplets. 

A printer's several ink colors can be combined to produce a wide range of hues and 
tones. This happens quickly to produce a fine pattern of closely spaced dots of ink on the 
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Figure 5.1: A 
high-quality 
photo printer is 
an essential part 
of the digital 
darkroom. 




paper. Because the photo print is composed of individual dots, it is not really continuous 
tone like a conventional silver hahde photograph. This may not be relevant. If you make a 
print from a high-resolution image file on photo-designated paper, at a high-quality printer 
setting, the ink dots should not be visible to the naked eye, and the print will resemble a con- 
tinuous tone photo (see Figure 5.1). 

Inkjet photo printers are versatile. They accept many types of paper, or media, from 
several manufacturers, as discussed in the "Inkjet Printer Paper" section later in this chapter, 
and you can also use them to print text and documents. In addition, Inkjet photo printers are 
affordable. You can buy a full-featured photo printer that will produce beautiful 8.5" x 11 " 
prints for less than $129, and you can buy a pro-cahber large-format printer that makes 
gallery-quality 13" X 19" prints. 

Inkjet Photo Printer Features 

If you are planning to buy a photo-optimized Inkjet printer, you'll want to fully appreciate 
the primary features that are available, as well as other factors that differentiate one machine 
from another. This information will be valuable when you're reviewing the specifications of 
several models in your price range. 



Number of Ink Colors 

At one time, four ink colors — cyan, magenta, yellow, and black — were standard in inkjet 
photo printers; some models in the less than $149 range still use only four colors of ink (see 
Figure 5.2). Other photo printers offer six-color printing, by adding light cyan and light 
magenta inks. Some of these printers ship with a four-color cartridge but accept optional car- 
tridges for six-color printing. A few models in the $300+ price range offer seven- or eight- 
color printing, usually by adding inks that are various shades of black and gray. 

Although the best four-color photo printers can generate photos that will satisfy many 
viewers, it's worth paying a bit extra for a six-color printer. When you use more inks, less white 
space between the dots produces a smoother print without a grainy look. The additional inks 
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offer other benefits: superior color nuances, as with skin tones that are shghtly 
different, richer color saturation, and better color gradation (transitions) through 
the printer's full range of tones and colors. They can also produce superior 
black-white prints. Many high-end photo printers use seven or eight ink 
colors, producing exceptional print quality and offering an even 
wider range of tonal values while keeping neutral tones truly 
neutral, without a color cast. 



Ink Droplet Size 

The size of the ink droplets fired by the printhead 
determines overall print quality, particularly the 
amount of fine detail the printer can produce. The 
droplet size is stated in picoliters (a miUionth of a 
liter) abbreviated as pi. A 4-to-6-pl. size is common in 
Inkjet printers, and a few machines can spray droplets 
as small as 2 pi. That may not sound like a major 
difference, but a 4 pi. droplet is 33% smaller than a 
6 pi. droplet, and a 2 pi. droplet is 66% smaller than 
a 6 pi. droplet, based on spherical volume. Of course, 
the smaller the droplets, the more subtle the grada- 
tions of color, the more detail that appears in the 
image, and the smoother the overall appearance of 
the print. 




Figure 5.2: Inkjet photo printers are more expensive than 
similar multipurpose printers, but Canon, Hewlett- 
Packard, Lexmark, and Epson (shoivn here is the Epson 
Stylus Photo 900) market some photo-optimized models 
that sell for less than $149. 



Cartridge Type 

Until recently, a single ink cartridge containing reservoirs of each color along with a separate 
cartridge for black ink was standard. Now, an increasing number of six- and seven-color 
photo printers, particularly Canon and Epson models, are designed with individual tanks for 
each of the ink colors (see Fig- 
ure 5.3). Instead of replacing an 
entire cartridge when a single color 
runs out — often magenta, cyan, or 
the light version of these inks — you 
can replace only the tank that is 
depleted. A printer that accepts 
individual ink tanks can be more 
expensive than a comparable 
printer that includes all the other 
features and capabilities that you 
want. A set of six or seven tanks is 
also more expensive than a single 
multicolor ink cartridge, but can 
be more economical m the long run piguff, jj. Most of the low-priced photo printers employ one or two ink car- 
since you don t nave to replace the tridges with four colors, including black. Many of the high-end models, how- 
entire cartridge when a single tank ever, use six or more inks, generally in individual ink tanks that can be replaced 
is depleted. individually, as necessary. 




72 chapter5b Choosing a Photo Printer 



Paper Size and Printable Area 

Inkjet printers for consumer use fall into two size cate- 
gories: letter and tabloid, also called large format. Let- 
ter-size printers accept paper as large as 8.5 " x 1 1 " . 
Some, but not all models, can make borderless 8.5" x 
11" prints; others can make borderless prints only in 
the 4 " X 6 " size; larger prints will have borders. Some 
machines also accept roll paper, and these can also 
make long panoramic prints: 8 " or 8.5 " wide and as 
long as 44". 

The tabloid, or large format, models — such as 
the Epson Stylus Photo 2200 and Canon 19100 Photo 
Printer (see Figure 5.4) — accept sheets as large as 13" 
X 19 " and can make borderless prints of that size 
when using certain types of photo papers. The Epson 
2200 also accepts roll paper for making panoramic 
prints: 13" wide and as long as 44". 

You can also find wide-format printers, employ- 
ing Inkjet or other technology, that make huge 
prints — 24", 36", 44", or 50" wide; maximum print 
lengths vary. These are intended for professional stu- 
dios and commercial labs or service bureaus and are 

prohibitively expensive for all but a few consumers. (Prices start at about $3000 and go up 

to $100,000.) 




Figure 5.4: Large-format photo printers, such as this 
Canon 19100, can generate borderless 13" x 19" prints on 
sheet paper. Some Epson models can also make panoramic 
prints as large as 13" x 44 " when using roll paper. 



When comparing printers, be sure to sure to check their specifications carefully for maxi- 
mum printable area and the largest borderless print size that each machine can produce. 
Such data can be difficult to find in the specifications published by some manufacturers; 
you might need to contact a retailer to ask for this information. Unless you never want to 
make borderless prints in sizes larger than 4" x 6", I recommend buying a machine that 
can generate borderless 8.5" X 1 1 " prints. 



Direct Printing 

Almost all photo printers can print from images in a computer, but some also offer a "direct 
printing" feature. These machines include a built-in card reader with slots that accept several 
types of common digital memory card formats (see Figure 5.5). Pop a card into the slot, and 
you can make prints — 4" x 6" or 8" x 10" in size, depending on the printer — without turn- 
ing on your computer. Some models take a different approach, offering direct printing when 
the printer is connected to a digital camera with a USB cable. 



A few low-end printers with slots for memory cards do not allow for direct printing. The 
memory card reader on these printers can be used only for downloading images to a 
computer. 
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Printers that support direct printing 
offer some user-selectable features for basic 
image manipulation and editing. Check the 
specifications closely for the direct-printing 
features available with the machines you are 
considering. 

If your printer allows for direct print- 
ing, you might want to use this feature for 
snapshots or for prints that you need quick- 
ly — just don't expect the same quality you'd 
get if you downloaded the image to the com- 
puter and enhanced it with image-editing 
software. This feature can be useful when, for 
example, you want to hand out photos to 
your guests before they leave a party. Start 
with images that are sharp — and of adequate 
resolution for the intended print size — and 
your pictures should be fine for a scrapbook 
or family photo album. 

In direct printing, you'll get the best results with printers that include user-selectable 
controls for image enhancement. Many, but not all, printers that allow for direct printing 
from a digital camera let you view the images on the camera's LCD monitor. Printers that 
can print direct from memory cards often include a built-in LCD preview monitor or connec- 
tions for adding an optional ($100) monitor. This feature is very useful because it allows you 
to evaluate the effect of any image enhancement that you apply, using the printer's control 
buttons. The most affordable direct printing models are not designed for compatibility with 
a preview monitor. Because such machines rarely offer any image-adjustment features, a 
monitor is not necessary. 



Figure 5.5: Most inkjet printers with a direct-printing option include 
slots for several types of memory cards. Some models, such as this hp 
photosmart 7550, include a built-in image preview LCD monitor. 



Resolution 

Printer resolution is entirely different from image reso- 
lution. Image resolution refers to the density of pixels 
in a digital image. Inkjet printers produce the best 
quality when the image file is set to a resolution of 
about 300 ppi (pixels per inch). Although ppi is the 
correct term in this usage, it is often called dpi (dots 
per inch), and that can become confusing. 

Printer resolution, selected in the printer driver 
software, is correctly expressed in dpi, because dpi 
refers to the number of dots of ink the printhead can 
apply per inch on the paper. Photo-quality inkjet 
printing starts at 720 dpi printer resolution and 
usually goes up to at least 1440 dpi, and a few, like 
the HP 7900 series, used eight colors of ink (see 
Figure 5.6). 




Figure 5.6: Until recently, 2800 dpi resolution and seven 
ink colors were the highest available in consumer grade 
machines. 
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Some recent printers offer substantially higher "enhanced" dpi such as 4800 dpi or 5760 
dpi. Frankly, this is marketing hype. You will not see an improvement in your photos when 
printing at any setting higher than 2880 dpi for printer resolution. Even the difference 
between a print made at 1 440 dpi and another made at 2880 dpi is noticeable only by a 
highly critical observer. 

When using a high-quality photo printer, a setting of 720 dpi should produce good 
prints on matte photo paper. On glossy photo paper, 1440 dpi is adequate for making excep- 
tional photo-quality prints, particularly when you disengage the High Speed Print option in 
the printer driver software. A 2880 dpi setting might produce slightly higher quality — more 
effectively dealing with tonal variations — that is noticeable under close scrutiny. However, 
the higher dpi setting consumes more ink and substantially increases the printing time. Even 
if you buy a 2880 dpi machine, you'll want to use the 1440 dpi setting often for faster print- 
ing and lower ink cost. 



Printer Driver Software 

All photo printers include software 
for controlling the output settings 
for the printer, such as quality, 
paper size, and other factors (see 
Figure 5.7). The versatility of such 
software varies from printer to 
printer. Printers in the less-than 
$129 category typically offer very 
few user-selected options. More 
expensive printers, particularly 
those in the $300+ range, include 
software with more options, 
including those for color manage- 
ment, image fine-tuning, page lay- 
out, and print enhancement. You 
can find additional details on using 
the most valuable of these features 
in Chapter 12. 




Figure 5.7: Most high-end photo printers include very 
sophisticated and versatile printer driver software, such as 
the Epson 2200 software shown here, that allows for full 
control over many image parameters. 



Connectivity 

Until recently, most printers were designed with parallel connectivity, allowing them to be 
connected to a computer with a parallel cable. Subsequently, some printers were designed to 
accept either parallel or USB cable connectivity, and others offer only USB connectivity. 

The USB 1.1 connectivity has been common for some years and is substantially faster 
than parallel connectivity. The new USB 2, available with some new printers, allows for sub- 
stantially faster data transfer than the USB 1.1 connectivity. However, in photo printing, the 
value of USB 2 connectivity is dubious, because printers cannot accept data at the higher 
speed. Nonetheless, USB 2 connectivity is useful for high-speed downloading of images from 
a camera or card reader and for scanning as well. In the future, printers may also take 
greater advantage of the higher speed of USB 2 connectivity. 
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Printing Speed 

Printer speed determines how quickly a machine can print a photo, and it varies widely from 
one printer to another. Newer printers, especially the more expensive models, tend to be 
faster than older printers. The specifications for printers generally provide some information 
as to the time required to make an 8 " x 10 " print, but this often refers to printing documents 
or draft-quality photos. 

The published specifications for printer speed do not relate to high-resolution photo print- 
ing speed, but can be useful for comparison purposes, at least among printers of the same 
brand. Because there is no industry standard for printer speed, each manufacturer 
employs a different standard for their published specs. Test reports, available on the Web 
and in photo magazines provide more reliable data as to actual photo printing speed: 
often between 3 and 5 minutes for an 8.5" x 1 1 " print made at 1440 dpi, and longer at 
higher resolution settings. 

Aside from the printer resolution setting, actual printing time depends on your com- 
puter's processing speed, the amount of RAM, the type of connectivity, the size of the 
printer's buffer, the size of the image file being 
processed (large files require more processing that can 
slow down the printing process), and so on. 

Print Permanence 

All photos eventually fade, especially when displayed 
in direct sunlight (see Figure 5.8). Some ink-and-paper 
combinations are more lightfast than others, and the 
resulting prints are more fade-resistant. Look for 
information about print longevity on the printer man- 
ufacturer's website. With some of the latest Inkjet 
printers that use water-based dye inks, the lightfast 
rating varies from 20 to 50 years when the prints are 
framed and displayed according to the manufacturer's 
recommendations. Several HP machines can make 
prints with a lightfast rating of 73 years, when using 
HP Premium Plus Photo Paper. For specifics, visit 
www.hp.com. 

The printer manufacturers' lightfast ratings are estimates based on accelerated testing by 
companies such as Wilhelm Imaging Research (www.wilhelm-research.com) and apply to 
prints made only on certain types of photo paper from the same manufacturer. The esti- 
mates are probably reliable, at least for comparison purposes, but rarely provide a lightfast 
rating when other paper types are used. The specifications assume that the prints will be 
framed and displayed under conditions that will minimize fading: framed, matted, covered 
with non-UV (non-ultraviolet) glass, and hung in an area without excessive humidity and 
without direct illumination from sunlight or powerful lamps. Because of the effects of UV 
rays, humidity, ozone, and air-borne pollutants, unframed prints fade much more quickly. 




Figure 5.8: All 
prints, regardless 
of the paper, ink, 
and technology, 
fade and discolor 
over time, as this 
example indi- 
cates. Although 
it's easy to 
remake a digital 
print, you can 
maximize print 
life by following 
the recom- 
mended framing 
and display 
methods. 
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Prints made with certain pigment-based inks can be even more stable. At the time of 
this writing, only Epson offered consumer-grade photo printers that use pigment-based inks: 
the Stylus Photo 2200 and R800. The Stylus Photo 2200 can make prints with a lightfast rat- 
ing of "greater than 90 years," and the R800 can make prints with a lightfast rating of 80 
years, on certain Epson papers. Check www.epson.com for specifics as to current models; ; 
pay special attention to the type of Epson paper that must be used by each machine for the 
greatest resistance to fading. 

In general, pigment-based inks make prints with a color gamut that is not as wide as 
those made with dye inks, so the prints may not appear to be as vibrant. With the latest 
machines, such as the Epson Stylus Photo 2200 — and particularly the R800 that uses a new 
type of pigmented ink for greater color saturation — the difference is minimal. The prints 
exhibit rich, briUiant colors and deep, dark blacks for high visual impact. 

If you consider print longevity important, check the manufacturers' specifications as to 
the lightfast ratings. Most photo enthusiasts feel that a 25-year lightfast rating is adequate, 
but some insist on buying only printers that can produce prints with a much longer fife. Pro- 
fessional photographers making prints that will be sold or displayed in galleries should cer- 
tainly consider a printer that uses pigment-based inks. 



RECOMMENDATION: Consider Archival Issues 

when Inkjet photo printers were first introduced, few inks were available to produce an archival 
print: one that was highly fade resistant. Some early ink/paper combinations produced prints that 
faded quickly unless kept in dark storage; in six months or a year, color changes were obvious. 

You can remake any print that has faded. But if long print life is important, buy a printer that 
uses lightfast inks, and use the manufacturer's most stable paper. Avoid paper that's advertised as 
"instant dry" because it will not make archival prints. The printer manufacturers' websites should 
provide longevity specifics for each printer. If the specifications do not provide lightfast rating, 
data, assume that noticeable fading will occur in one to three years, if the prints are on display; 
proper framing may extend the longevity of such prints. 

Finally, if you want to make archival prints, think twice about buying an after-market paper that 
is said to be compatible with all brands of printers. You'll get the best results with media that are 
specifically matched to the dye-based or pigmented inks of a single brand of printer. Before buying 
any third-party paper, check the manufacturer's website for a lightfast rating; that should depend 
on the brand and model of the machine that you are using. 

For the longest print life, use only archival photo albums or proper framing techniques. You can 
find additional information on maximizing print longevity on the Wilhelm Image Research website 
(vwvw.wilhelm-research.com/). You might also want to take a look at a very informative article 
that was published in the November 2003 Shutterbug magazine. An interview with Mr. Wilhelm, 
this article includes many of his explanations of various technical issues as well as his recommen- 
dations for making archival prints. (The article should be available on the magazine's website 
www.shutterbug.net/featu res/1 1 03sb_thearchival/.) 



Other Printer Factors 

You might also want to consider other factors when deciding which printer to buy. Size might 
be important if you have limited desk space. Noise level might be of interest if the printer will 
be placed close to your work area. The ability to add a roll paper holder, preferably one with 
an automatic paper cutter, can be useful if you plan to make numerous prints or want to make 
long, panoramic prints. You might want a printer that accepts thick media. 
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Compatibility with roll paper can be useful for anyone who will make numerous prints, 
but this feature is less than ideal for making 4" X 6" prints. When made on roll paper, the 
photos tend to curl badly and require some time under a heavy weight for flattening. 

Finally, it can be useful to have some estimate as to the cost of consumables, particu- 
larly ink cartridges. The cost of paper also varies, if you plan to use the printer manufac- 
turer's brand instead of an after-market brand. Check prices on the Web, and also check the 
printer manufacturers' specifications as to estimated ink consumption. 

It is difficult or impossible to calculate the cost of ink per inkjet print. Some manufactur- 
ers publish estimates of the number of prints you can make with a cartridge or a set of 
ink tanks. These estimates are usually based on printing documents or photos at a low- 
resolution draft setting and not on photo printing at a high-resolution printer setting. 
Use such data only for comparison purposes. Because there is no industry standard for 
ink consumption estimates, the data is most useful for comparing printers from the same 
manufacturer. Regardless of the printer you buy, expect to use far more ink than the man- 
ufacturer's estimate. 



RECOMMENDATION: Select the Right Inkjet Photo Printer 

There's no simple method for identifying the ideal printer, because that depends on individual 
budgets, preferences, and printing plans. However, if you're considering a letter-size photo printer, 
I recommend looking for a machine with the following features: 1440 ppi or higher resolution, ver- 
satile driver software, at least six ink colors, preferably in individual tanks, ink droplets size of 4 
picoliters or smaller, and a lightfast rating of at least 25 years. 

The quickest way to compare the specifications for several machines of several brands is on a 
photo retailer's website. Also read test reports on the Internet or in photography magazines to 
identify the top-rated models within your price range. After you narrow the field to two or three 
machines, ask a local retailer to print a few 8" X 1 0" images so you can evaluate print quality. 
There's no standard as to what makes for an excellent photographic print, but look at color fidelity 
and tonal range: detail in both highlight and shadow areas. Then take a closer look at the print, 
checking for smooth gradations of color and to confirm that the ink dots are not visible. After 
viewing prints made by different printers, you should be able to determine which come closest to 
meeting your own standards. 



Inkjet Printer Paper 



Many inkjet photo printers accept a wide variety of media, from bond paper to photo paper 
to specialty paper such as watercolor or canvas. Most people tend to use only a few types 
because retail stores generally stock only the most popular photo papers. Those are fine as a 
start, but there's a wealth of other media. If you shop around on the Web, you can find 
specialty papers with finishes such as canvas, silk, polyester, metallic, and various textured 
art papers (see Figure 5.9). Each will impart an entirely different look to your images, useful 
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Figure 5.9: Inkjet media are available in the same brand as 
your printer and also in independent brands marketed by 
other companies. 



for enhancing your artistic work or for prints that 
you plan to frame. 

Glossy media produce prints with vibrant colors 
and generally with high contrast, for a very bold, 
snappy effect. Matte papers absorb more of the ink, 
causing a reduction in contrast and in color vibrancy, 
as well as sharpness. Matte papers work well with 
subdued images, of nature subjects, for example. 
Semigloss papers are a compromise between the two; 
they are similar in characteristics to the glossy papers, 
but without the high sheen that can produce distract- 
ing reflections or show every fingerprint. The other 
types of media produce an entirely different look, 
from artistic to dramatic (see Figure 5.10). 



Inkjet Media Compatibility Issues 



Every Inkjet printer manufacturer offers a series of papers designed specifically for their brands 
of machines and their own inks. Not all their papers are recommended for use with all their printer 
models, so you must still check for compatibility. If you follow the manufacturer's advice on com- 
patible paper and use the correct printer sofi:ware settings for the specific medium, you're virtually 
guaranteed excellent results. 

Many types of media are also available from independent suppliers, including some with an 
unusual surface and special media made from uncommon materials. Some of these are not com- 
patible with all Inkjet printers. For example, the paper might not absorb certain inks properly, 
which can cause ink to smudge or pool on top of the paper. If that occurs, you'll need to clean the 
printer's paper path, using special cleaner sheets available at most stores. Poor absorption is also 
common when you use one printer manufacturer's paper in another brand of printer or if you print 
on the wrong side of any medium. 

Fabric or true canvas media can cause a jam with any printer. Very thick media can also cause a 
paper jam that may require repairs not covered under the printer warranty. Front- or top-loading 
printers are especially prone to paper jams with thick stock because they must bend the paper over 
a roller. A few high-end printers include a secondary straight-through paper path that will not 
bend the paper; this feature is intended for use with thick media (about 1 8 mil or thicker). 



Important Inkjet Paper Concepts 

It's worth knowing something about the important features and the terminology that you'll 
encounter when shopping for media. Although not all manufacturers provide all the follow- 
ing information about their products, many do so, at least on their websites. 

Whiteness Denotes the brightness of the paper in percentages. The higher the percentage, 
the whiter the paper, leading to prints with more vibrant colors. However, you might prefer 
a warmer paper, perhaps closer to ivory or even to yellow. A warm paper can be appropri- 
ate for greeting cards or invitations, and it can really enhance earth-tone colors. 

Weight and Thickness Terms that are often used interchangeably but that refer to different 
attributes. A heavier paper is usually thick and vice versa. A lightweight or thin paper is fine 
for photos that you plan to frame. Select thicker stock for making postcards, calendars. 
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Figure 5. 1 0: Each type of paper produces a different look and feel to an image, as in this example: the first print (A) made 
on canvas and the second (B) on glossy paper. The difference may not be obvious in this reproduction, but it's certainly 
significant when examining prints. 

greeting cards, and anything that will be handled often or is intended to be folded. Thickness 
is generally denoted in mils (thousandths of an inch), and weight is denoted in lbs/ream or 
grams per square meter (gsm). The higher the number, the thicker or heavier the paper. 
Heavy paper has a more pleasing feel than flimsy paper and is more durable. 

Resin Coating Applied to glossy, semigloss, and some other papers. The coating absorbs the 
ink to prevent pooling, spreading, and smudging, and it also reduces subsequent fading. 
Some papers and fabrics are uncoated, and they allow ink to spread slightly. As a result, 
they produce prints that have softer detail, less sharpness, and more subtle, less-striking col- 
ors. These characteristics are appropriate for some fine art prints. Many matte, cotton rag, 
and watercolor papers are uncoated and seem to work well in many Inkjet printers. 



If you buy uncoated paper that is said to be compatible with your printer, you might need 
to adjust some settings in the printer software. Some manufacturers suggest setting the ink 
density to a low level and the printing speed to slow to minimize ink-smudging problems. 



Base Refers to the actual makeup of the media: bond paper, 100% cotton rag, polyester, 
or other fabric, canvas, and film that resembles overhead transparency material. Some so- 
called canvas and fabric media are actually coated stock with a texture that resembles can- 
vas or fabric. Although few printers are fully compatible with a true canvas or fabric base, 
they may produce good results with papers that merely emulate the look of such media. 

Surface The finish of printing media, which can vary extensively, from the typical glossy 
and matte to the papers that have a flat, rough finish and different kinds of textures. 
Textured paper produces interesting effects because the texture becomes part of the image, 
adding another dimension to your prints. Certain uncoated watercolor papers produce the 
softest effect, resembling a watercolor painting to some extent. Artistic and nature images 
generally work well when printed on a textured matte, canvas-look, or watercolor paper. 
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RECOMMENDATION: Paper 

In addition to the issues regarding the lightfast rating of any medium (discussed earlier), con- 
sider the following. 

• Before trying independent brand media— whether an unusual finish or stock that is very thick- 
check for compatibility information in your printer's owner's manual and on the paper manu- 
facturer's website. If using an after-market medium with an entirely different type of finish— 
watercolor, canvas-look, orvelvet, for example— you'll need to know the most appropriate 
printer software setting. Check the data sheet that comes with some media, or visit the paper 
manufacturer's website for recommendations. 

• Some paper manufacturers offer custom profiles, which should produce better results with 
their media with specific brands of printers, as discussed in Chapter 9. The alternative is to 
adjust the color controls in your printer software— in the Properties dialog box— to fine-tune the 
output through trial and error. 

• It's worth experimenting with independent brand papers when you want to use a medium 
that's not available in the same brand as your printer. Although compatibility problems do 
exist between certain ink and paper combinations, most after-market papers work with most 
Inkjet photo printers. You won't know how well they'll work with your printer unless you give 
them a try by buying a few sampler packs (a few sheets of several types of media). 

• Be prepared for some artistic experimentation, adjusting color balance, saturation, sharpness, 
and contrast in image-editing software or the printer sofi:ware. Make test prints until you find 
just the right combination of settings that provide the optimum results. An important part of 
the creative process, the paper that you select— and your printing techniques— can make a major 
difference. A willingness to experiment will pay dividends, helping to enhance your images. 



Dye-Sublimation Photo Printers 

Although Inkjet photo printers are more common, several companies (Olympus, Kodak, 
Canon, Hi-Touch Imaging, and others) market another type of printer that employs entirely 
different technology. Such machines are referred to by several names: thermal dye-sublimation, 
thermal dye diffusion, and dye diffusion thermal transfer, depending on the exact technology 
that is used. Frequently abbreviated as dye-sub, this technology employs dyes that are stable 
and highly resistant to fading. (Specific lightfast ratings are rarely published.) The prints are 
made by applying heat to a ribbon; a colored gas is produced (sublimated) and impregnated 
into the surface of the paper. Most dye-sub printers apply a protective laminate coating to the 
prints, useful for greater resistance to the damaging effects of direct sunlight, humidity, finger- 
prints, and water droplets. Dye-sub printers are designed to print at a printer resolution of 300 
dpi or 314 dpi, all that is required for exceptional prints with the dye-sub technology. 

Dye-sub printers are fast and produce enduring prints, said to outlast conventional (sil- 
ver hahde) photographs when on display. Although print quality depend on the printer, dye- 
sub prints are generally sharp, with a rich, vibrant color rendition. The dyes are applied in 
gaseous form and produce continuous areas of color instead of actual dots on the paper; this 
makes for a continuous tone output. When compared with an Inkjet print, a high-quality 
dye-sub print more closely resembles a conventional photograph; consequently, some pho- 
tographers prefer dye-sub prints. 

Most dye-sub printers are designed for making borderless prints that are 5.8" X 3.9", or 
4" X 6", in size. Some models can only print directly from a digital camera. Others can also 
print from a computer when connected with a USB cable. Some of the HITI series models 
from Hi-Touch Imaging include slots for printing directly from some digital camera memory 
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cards. The small-format (for making 4" x 6" 
or smaller prints) dye-sub printers (see 
Figure 5.11) range in price from $149 to 
$300, about the same as many larger inkjet 
photo printers that can generate borderless 
8.5" X 11" prints. 

You can also find larger dye-sub print- 
ers that can make prints with a maximum 
printable area of 8" x 10", such as the 
$1000 Kodak Professional 8500 Digital 
Photo Printer. This machine primarily tar- 
gets professional photographers and small 
photo labs. At the time of this writing, a 
more affordable model was available, the 
Olympus P-400, that accepts paper as large 
as 8.25" X 11.7" with a maximum printable 
area of 7.64 " x 1 " . Models that will make 
larger dye-sub prints are available too, but 
these are intended for use by high-volume 
commercial labs and are priced accordingly 
($5000+). 




Figure 5.11: The small-format dye-sub printers, 
such as this Kodak DX6000, are intended for 
those who do not need large prints but who 
want excellent quality in fade-resistant prints. 



It is easy to compare the cost of consumables when comparing several dye-sub printers. 
That's because each machine accepts only a proprietary kit containing a supply of special 
paper and a new ink ribbon cartridge. With a bit of math, you can quickly calculate the 
exact cost per print, for paper and "ink." 

As discussed earlier, dye-sub printers have certain benefits, but they have drawbacks as 
well. The machines are expensive when compared with inkjet printers, and consumables are 
also more expensive. Only a few of the large, prohibitively expensive commercial models can 
make prints larger than 8" x 10". A dye-sub printer requires special paper (thermal media), 
available only in one or two finishes and only from the manufacturer. Finally, dye-sub printers 
are designed exclusively for printing photos. Hence, they are less versatile than inkjet printers, 
which accept a broad variety of media and can also be used for printing text and documents. 
Dust can also be a problem in dye-sub printers, leaving blank specks on the image. 



RECOMMENDATION: Dye-Sub Printers 



If you already own a multipurpose printer and want a machine to use only for making 4" X 6" 
or postcard-size photo prints, a small-format dye-sub printer is worth considering. The dye-sub 
machines that can make 8" X 1 0" prints are less attractive because they are far more expensive 
than comparable inkjet printers. 

The small-format dye-sub printers can produce beautiful prints that some photographers prefer 
over inkjet prints. If you decide to buy one, look for a model that can print directly from your digital 
camera and from a personal computer as well, for maximum versatility. Check the quality produced 
by several brands of dye-subs at a retail store, and also compare the cost of consumables. 

Before making a final decision, read some test reports on the Web, and conduct some research 
on a retailer's website as to specifications and features of the models that produce the best prints. 
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new technology, the traditional principles of 
photography apply regardless of the medium 
that's used. If you want to progress beyonc 

apshooting, apply a four-part formula: 
understand the essential photographic con- 
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t camera's features; take advantage of 
proven photographic techniques; and finally, 
add a dose of creativity. 

As part of the capture process, the effec- 
tive scanning techniques described in Chap- 
ter 8 will generate images that you can easily 
^timize for printing with image-editing 

hniques described in subsequent chapters. 



Making Digital Images 



Many digital cameras are haded wuh features, 

ranging from fully automatic to semiautomatic to fully manual, and I men- 
tioned most of these briefly in Chapter 1. If you own a digital camera, you 
should be adept at at finding and activating some of these features, as well 
as the built-in flash unit, while taking pictures. 

In this chapter, I'll provide a more detailed overview of all the digicam 
and SLR (Single Lens Reflex) camera capabilities, as well as popular acces- 
sories, and their use in making images that go well beyond the quick snap- 
shot. But first, I'll provide an overview of the most important photographic 
concepts. 

Essential Photographic Concepts 

To appreciate the value and benefit of certain digital camera features, it is important to fully 
understand a few photographic concepts. Although entire books have been written on these 
concepts, the following brief overview should be useful as a refresher for advanced image 
making. 

Exposure Basics 

Exposure is the amount of light that will expose the camera's light-sensitive sensor in order to 
take a photo. Ideally, the exposure should be "correct." The image should depict the scene as 
our eyes perceive it, with clean whites; rich, dark blacks; midtones (such as gray) that are not 
excessively light or dark; and accurate detail in all important subject areas (see Figure 6.1). 
Two factors control the amount of light that will make the image: the length of time that the 
camera's shutter mechanism is open and the size of the aperture (opening) in the lens. Both 
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factors can be controlled automatically by the camera or manually by the photographer using 
camera controls, as discussed later. 

The shutter speed controls the length of time that light is allowed to strike the image 
sensor. The longer the shutter speed — 1 second versus 1/1000 second, for example — the 
greater the amount of light that strikes the image sensor. The aperture controls the amount 
of light that enters during any given amount of time. Aperture size is denoted with f/num- 
bers — also called f/stops — such as f/8. The smaller the f/number, the larger the aperture size. 
A wide aperture such as f/4 allows far more light to enter the camera than a small aperture 
such as f/11. 



The "smaller the number, larger the size" concept may seem counterintuitive, but it is cor- 
rect. An f/number or f/stop is actually a ratio: the focal length of a lens divided by the 
diameter of any given aperture that is set. Instead of concerning yourself with that techni- 
cal issue, simply remember this: a wide aperture is denoted by a small f/number, and a 
small aperture is denoted by a large f/number. 



Figure 6.1:The 
"best" exposure 
for any scene or 
subject is a some- 
what subjective 
judgment. As a 
general rule, 
however, images 
with "correct" 
exposure exhibit 
a full range of 
tones — from 
pure white to 
midtones to pure 
black — and 
include detail in 
all important 
subject areas. 




The amount of light required 
for an accurate exposure depends 
on the camera's ISO (International 
Organization for Standardization) 
setting. A low ISO number, such as 
100, denotes low sensitivity to 
light. A high ISO number, such as 
400, denotes high sensitivity to 
light. The camera's light-metering 
computer automatically considers 
this setting when calculating the 
aperture size and shutter speed that 
will produce an accurate exposure. 

Many cameras provide both 
automatic and user-selected ISO 
settings. If you select the automatic 
feature, the camera sets a low ISO 
in bright light and a higher ISO in 
low light for much faster shutter 
speeds to reduce the risk of blurry 
images caused by camera shake or 
by subject movement. Manual ISO 
selection is preferable because 
image quality is higher at low ISO 
settings than at ISO settings higher 
than 200. Switch to a higher ISO 
setting only when you must do so 
to avoid blurry pictures, as 
discussed in the "Shutter Speed 
Effects" section later in this 
chapter. 
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Figure 6.2: This 
image was made 
at f/4 at 1/1000 
second, but many 
other combina- 
tions of aperture 
size and shutter 
speed ujould pro- 
duce the identical 
exposure: f/2.8 at 
1/2000 sec, f/ 5. 6 
at 1/250 sec, f/8 
at 1/125 sec, 
f/11 at 1/60 sec, 
and so on. 



Equivalent Exposure 

To photograph an image with the right amount of hght, you need the correct combination of 
shutter speed and aperture. This ensures that the image is not excessively bright or exces- 
sively dark. The camera's light-metering computer calculates the amount of light that will be 
appropriate for an accurate exposure, considering the brightness of the light that is reflected 
by the scene or the subject. 

Many combinations of shutter speed and aperture size produce the same, or equiva- 
lent, exposure (see Figure 6.2). A long shutter speed and a small aperture can allow the same 
amount of light to strike the sensor as a fast shutter speed and a large aperture. You need not 
calculate which shutter speed and aperture are correct, because the camera's light-metering 
computer completes this task. Even in the fully manual mode, discussed later, the camera 
provides guidance as to the settings for a correct exposure. 

"Correct" Exposure 

So far, we have assumed that a camera always makes a correct exposure, producing an image 
that is not too bright or too dark. That's true when you photograph midtone subjects such as 
grass, rocks, or trees. Because all light-metering systems are designed to produce accurate 
exposures with such scenes, your images should be close to perfect. 

However, no light-metering system is infallible. No matter how sophisticated, it will 
not produce an optimal exposure in certain conditions. If the subject is white (or another 
very light tone) or if the scene includes a vast expanse of bright snow, sand, sky, or water, the 
image may be too dark or underexposed. Conversely, a black lava field (or other very dark- 
toned subject) may be overexposed, rendered as gray: too bright. 

The exposure error should not be severe (see Figure 6.3) if you're using one of the 
many current digicams that incorporate a highly sophisticated metering system. Such 
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Figure 6.3: When you photograph a white subject or a 
scene with an extremely bright area, most light-metering 
systems produce an image that is underexposed, at least to 
some extent. 



systems, often designated as multisegment, evaluative, 
or matrix metering, employ a sensor with several or 
many individual segments and a microcomputer with 
artificial intelligence. These systems are designed to 
evaluate the various segments of a scene and to 
compensate for areas of high brightness. 

As discussed in the "Light Metering and Expo- 
sure Controls" section later in this chapter, the sophis- 
ticated exposure systems often produce acceptable 
exposure even in difficult conditions. Although the 
system may not produce an ideal exposure, the image 
should not be severely under- (or over) exposed as it 
might be with a less-sophisticated metering system. 

When shooting with a digital camera, a slight 
exposure error is not a major problem, because you 
can adjust the brightness in image-editing software. 
However, for the very best image quality, it's worth 
trying to make a well-exposed image in-camera. You 
can do so easily with the exposure controls discussed 
in detail later in this chapter. 

Shutter Speed Effects 

Although an exposure can be correct when shooting 
with either a fast or a long shutter speed, there is a 
valid reason for selecting one or the other. The shutter 
speed controls the effect that a moving subject pro- 
duces: frozen in time or softly blurred (see Figure 6.4). 

A very fast shutter speed, such as 1/2000 sec, 
freezes the motion of a fast-moving subject. Even a gal- 
loping racehorse covers little distance in the l/2000th 
of a second that the shutter allows light to strike the 




Figure 6.4: Very fast shutter speeds render motion as "frozen, " as in the image on the left made at 
1/1000 sec. Long shutter speeds depict motion as blurred, as in the image on the right made at 1/15 
sec. while moving the camera in pace with the subject. 
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Figure 6.S : A wide aperture produces very shallow depth of field, especially when the subject is 
greatly magnified, as in the image on the left (made at fI2.8 with a 500mm equivalent lens). A small 
aperture produces extensive depth of field, especially when subject magnification is low, as in the 
image on the right (made at fll 6 with a 24mm lens). 



image sensor. Hence, the moving horse is sharply rendered without blurring caused by its 
motion. 

If the shutter remains open for a much longer time, say for 1/30 sec, a moving subject 
is not sharply rendered. The horse in a photo will be blurred, an effect that can be trouble- 
some. Depending on your artistic goals, slight blurring might also be pleasing, because it 
simulates motion in a still image (see Figure 6.4b). 

Aperture Effects 

There is also a valid reason for selecting either a wide aperture such as f/2.8 or a small aper- 
ture such as f/16. A wide aperture produces shallow depth of field, or a narrow range of 
apparent sharp focus (see Figure 6.5). At f/2.8, the focused subject is sharp but the fore- 
ground and background are blurred. This effect can be pleasing, in a portrait photo, for 
example. If you select a very small aperture such as /16, the foreground and background are 
sharp, at least to some extent — useful in landscape and cityscape photography, for example. 
As you set a different aperture, you cannot see the depth of field changing in a compact 
or SLR camera's viewfinder. If you view the scene on a digicam's LCD monitor, the change 
may be visible; however, the monitor is so small, the difference is difficult to detect. One way 
to visually evaluate depth of field is to use an SLR camera with a depth-of-field preview con- 
trol, a feature that does allow you to evaluate the zone of apparent sharpness in a scene. 



Control Depth of Field 



In addition to the aperture size (f/stop), another factor controls depth of field, the range of 
apparent sharpness extending in front of the subject and behind it: magnification. When the sub- 
ject is large in the frame— because it is close to the camera or because you used a telephoto lens- 
depth of field is shallow. When the subject is small in the frame— because it is far from the camera 
or recorded with a wide-angle lens— depth of field is extensive. 

continues 
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To blur away a cluttered background, move close to the subject, or use your lens's longest tele- 
photo setting for high magnification. Set a wide aperture: the smallest f/number available with 
your camera or lens, such as f/2.8 or f/4. When you want to make an image with extensive depth 
of field, with sharpness from foreground to background, move farther back, or use a wide angle 
zoom setting for low magnification. Set a small aperture: the largest f/number available, such as 
f/11 orf/16. 



Camera Operating Modes 



Once you are armed with these photographic concepts, the camera's operating modes and 
overrides should make sense. If you select the mode or feature to achieve the intended effect, 
you should be satisfied with your images. Before moving on to discuss Hght-metering issues, 
let's consider the typical operating modes available with many digicams and why you might 
want to use each one (see Figure 6.6). 



Fully Automatic Modes 

Virtually all cameras include at least one fully automatic mode, called Program (abbreviated 
with a P) or Full Auto mode. If you select this option, the camera sets both the aperture and 
the shutter speed based on guidance from its light-metering system. The basic Program or 
Full Auto mode generally selects a fast shutter speed and a moderately wide aperture. This 
combination helps to prevent image blur caused by camera shake and provides adequate 
depth of field for many situations. 

The camera may also include subject-specific Program or Scene modes, for sports, por- 
traits, landscapes, and other common subjects. When you use one of these options, the cam- 
era may set a different shutter speed/aperture combination. For example, in Sports mode, it 
sets a fast shutter speed to freeze motion and the relatively small aperture required to main- 
tain correct exposure. In Portrait mode, the camera selects a moderately wide aperture to 
blur away a cluttered background and selects a higher shut- 
ter speed necessary to maintain correct exposure. If you 
select Landscape mode, the system sets a small 
aperture to produce great depth of field as well 
as the appropriate shutter speed. 




Figure 6.6:Whether you own a compact digicam or a digital SLR camera, it will include many of the 
modes and features discussed in this chapter. Some are accessed with analog controls, and others are 
available through the electronic menus. 
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RECOMMENDATION: Fully Automatic Modes 

The standard Full Auto or Progam mode is useful for quick snapshooting if the depiction of 
motion and the depth of field are not important considerations. The subject-specific programs are 
more useful, at least in theory. Although they cause the camera to select a more appropriate shutter 
speed and aperture combination, the settings may not produce the motion and depth of field effects 
you want. Consequently, the semiautomatic modes (discussed in the next section) are more useful 
because they allow much greater leeway in the selection of just the right shutter speed or aperture. 



Semiautomatic Modes 

Two semiautomatic modes are available with many cameras: Shutter Priority, often abberevi- 
ated as TV (for Time Value, not television) and Aperture Piority mode, often abbrevieated as 
AV (Aperture Value.) If you select Shutter Priority (TV) mode, you can set a desired shutter 
speed; the camera responds by setting the corresponding aperture to maintain correct expo- 
sure. In Aperture Priority (AV) mode, you select the aperture (or f/stop), and the camera 
responds with a suitable shutter speed for correct exposure. These options give you much 
greater control over both depth of field and the depiction of motion than the subject specific 
Scene or Program modes. 

Before selecting very fast shutter speeds, such as 1/1000 sec, review your camera's 
instruction manual about the operation of the Shutter Priority (TV mode). Although the 
exposure should be correct in most situations, not all cameras are designed to maintain 
correct exposure at fast shutter speeds in low light. 

In Shutter Priority (TV) mode, you can control the depiction of motion: blurred with a 
long shutter speed or frozen in time with a fast shutter speed. This is the mode you often use 
for moving subjects such as sports and other action; a fast shutter speed, such as 1/250 sec, 
freezes most motion. Shutter Priority (TV) mode can also be useful for emphasizing motion. 
When you select a long shutter speed, such as 1/30 sec, most moving subjects will be blurred 
in your photos. You can select even longer shutter speeds to create motion blur effects. When 
you photograph a landscape that includes flowing water, a river or waterfalls, try a shutter 
speed of 1/8 or 1/15 sec. to render the water as blurred. If you prefer to freeze the droplets, 
set a shutter speed of 1/250 sec. or faster. 

In Aperture Priority (AV) mode, you can select from the available range of apertures, 
and the range depends on the camera or lens you use. Often, a digicam with built-in lens 
provides options such as f/2.8, f/4, f/5.6, and f/8. Select the largest f/number for minimum 
depth of field and the smallest number for maximum depth of field. Take care when selecting 
small apertures (large f/numbers) in low light because the shutter speed set by the camera 
may be quite long, particularly at low ISO settings; that can produce blurry images, caused 
by camera shake. 

Check for the shutter speed information on the camera's LCD data panel or in the 
viewfinder. (Entry-level digicams may not provide such information.) Use a tripod — or brace 
your elbows on something solid — if the exposure is longer than 1/60 sec. at moderate zoom 
settings or longer than 1/125 at long zoom settings. If using a camera with very long focal 
lengths, such as a 200mm or 300mm equivalent, use a firm support during exposures longer 
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than 1/350 sec. Although you may be able to shoot handheld at longer shutter speeds, use a 
tripod or brace your arms on something solid to get sharper images. 



RECOMMENDATION: AV and TV Modes 

The semiautomatic modes are useful, providing greater control over depth of field and the 
effects of motion than the various Program options. As recommended earlier, do read your cam- 
era's instruction manual before selecting very fast shutter speeds in low light. If your camera will 
not assure a correct exposure in such situations, try another alternative: Select the widest available 
aperture (such as f/2.8) to cause the camera to set the fastest possible shutter speed. When you 
want to use an even faster shutter speed, select a higher ISO setting. 



Manual Mode 

Nearly all compact digital cameras include a Manual (M) mode that requires you to select 
both the aperture and the shutter speed. Because this option does not provide a safety net of 
automation to ensure correct exposure, it is intended for photographers with extensive SLR 
camera experience. 

Select an aperture and a shutter speed, and the in-camera light-metering computer 
indicates whether exposure will be correct, considering the ISO and the brightness of the 
light. (The indication is generally in the LCD monitor with a compact digicam and in the 
viewfinder with an SLR camera.) As you change the aperture or the shutter speed or both, 
the exposure indicator will show whether the image will be over- or underexposed at your 
current settings. 

As discussed in the "Light Metering and Exposure Controls" section, you might want 
to use over- or underexposure to achieve a specific effect or to produce a correct exposure if 
the camera's light meter does not do so. In other modes, you can use the exposure compensa- 
tion control, but in M mode, you must select an aperture/shutter speed combination that will 
produce the necessary amount of over- or underexposure. 



RECOMMENDATION: Manual Mode 

Unless you are an accomplished photographer who has experience using a manual operating 
mode, stick with the semiautomatic modes. If you shoot an image and it appears to be too dark or 
too bright, set a plus or minus exposure compensation factor for the next shot. There is really no 
need to use IVIanual (M) mode to do so. 



Light Metering and Exposure Controls 

All digital cameras include a light-metering computer, and most include one or more features 
for controlling exposure. Three distinct types of light metering systems are available in digi- 
tal cameras: multisegment (also called matrix or evaluative metering), center weighted, and 
spot metering. Less-expensive models usually offer only multisegment metering, and the 
more expensive models usually include two or three options. Each of the three metering 
types employs a different technical approach, and each is useful in different situations. Many 
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cameras also include an AE Lock 
control, and most offer an expo- 
sure compensation control; these 
features are useful for producing 
even better exposures. Let's con- 
sider all these camera options indi- 
vidually and in greater detail. 

Multisegment Light 
Metering 

The most technically advanced 
option, this type of exposure sys- 
tem works by dividing the total 
subject area into several or numer- 
ous segments. The light meter 
reads each of the areas and makes 
a comparative analysis of factors 
such as subject size and the bright- 
ness level in each part of the scene. 
Generally, it ignores (or deempha- 
sizes) extremely dark or bright 
areas, such as the sun in a corner of 
the frame. Naturally, some of the 
multisegment (or matrix or evalua- 
tive) systems are more "intelligent" 
than others, employing more 
sophisticated artificial logic to pro- 
duce an accurate exposure in most 
situations (see Figure 6.7). 

Some multi-segment systems employ a database consisting of sample images; a micro- 
computer compares the brightness pattern of a scene to the database, seeking a similarity. If 
the similarity is found, the system applies the exposure compensation level that should 
produce good results with the scene that you want to photograph. Regardless of the exact 
technology that is used, a multisegment metering system should ensure fairly accurate 
exposure in difficult conditions: back hghting, for example, as with a subject against a 
bright sky or beach. It should also compensate (to some extent) for extremely bright subject 
matter, such as a snowy landscape on a sunny day, to help prevent underexposure. 




Figure 6. 7 : The 
most effective 
multisegment 
light-metering 
systems produce 
correct — or close 
to correct — 
exposure with 
"difficult" scenes 
that include dark 
shadow areas as 
well as bright 
highlight areas. 



RECOMMENDATION: Multisegment Light Metering 

In most common shooting situations, a sophisticated multisegment light-metering system is a 
fine choice for good to excellent exposures. (If you are in the market for a new digicam, read test 
reports to identify cameras with the most effective metering systems.) You may need to use some 
exposure compensation in some situations, especially in strong back lighting: for example, with a 
person against a bright background. After making an image, check it on the LCD monitor, and 
reshoot if necessary, after setting some exposure compensation. 
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Center-Weighted Light Metering 

This is the most traditional type of light-metering pattern. When it is selected, the camera's 
system measures the light reflecting from an entire scene, including shadows, highlights, and 
midtone areas. The center-weighted system then calculates an averaged exposure but gives 
greater weight to a large central area of the scene. For scenes of average brightness and mod- 
erate contrast, this type of meter usually produces good results. However, center-weighted 
meters can produce under- or overexposure with scenes that are predominantly very light or 
very dark in tone (see Figure 6.8). 

RECOMMENDATION: Center-Weighted Light Metering 

Working with a center-weighted light meter is second nature to experienced photographers 
who have owned 35mm SLR cameras for many years. They know when this type of meter is likely to 
over- or underexpose, and they have developed exposure compensation strategies that produce 
correct exposure. Unless you fall into this category, you will probably prefer to use multi-segment 
light metering instead. Although this type of system does not always guarantee correct exposure, it 
is often more successful than the less sophisticated center-weighted light meter. 



Figure 6.8: As 
this example 
indicates, strong 
backlighting (a 
subject against 
bright sun, sky, 
water, or sand) is 
the most com- 
mon situation 
that leads to 
incorrect expo- 
sure, especially 
with center- 
weighted 
metering. 




Spot Metering 

Similar in concept to a center- 
weighted light meter, a spot meter 
takes a reading from a much 
smaller area of the scene, usually 
the central part of the subject. 
Because a spot meter considers 
brightness only within its small 
area of coverage, the exposure is 
not affected by bright or dark sur- 
roundings as it can be with center- 
weighted metering. 

Take a spot meter reading — 
by applying sUght pressure to the 
camera's shutter release button — 
from an area that is not excessively 
bright or dark. Now, the camera 
makes the settings that should pro- 
duce correct exposure for the sub- 
ject that has been metered. 

Spot metering can be useful, 
but remember that the exposure 
will be correct only if you take the 
meter reading from a midtone 
area, such as a tanned face, grass, 
or foliage. If the subject is not a 
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midtone — a white swan, a bright sky, or a black cat, for example — you will not get a good 
exposure. 

RECOMMENDATION: Spot Metering 

Spot metering is recommended only for photographers who have extensive experience or train- 
ing in the effective use of this technique. In most high-contrast situations— such as people against 
an ultrabright background— you will get better results by using an electronic flash with multi-seg- 
ment light metering instead of spot metering. In images made with flash, the brightness level will 
be more even; the background will not be as excessively bright. If you want to experiment with spot 
metering, try it with distant subjects that are beyond the range of your flash: a spot-lit performer 
on a distant stage, against a dark (unlit) background, for example. 



Autoexposure Lock 

Nearly all digital cameras include a control for locking in the exposure value when you take 
a light-meter reading. Autoexposure lock, often called AEL or AE Lock, lets you lock in the 
aperture and shutter speed settings. It prevents the exposure from changing as you recom- 
pose: pointing the camera toward a brighter area of the scene, for example. This feature is 
most useful with spot and center-weighted light metering. 

After taking a meter reading of a midtone subject area — excluding any ultrabright or 
very dark surroundings — press and hold the AEL button, or maintain light pressure on the 
camera's shutter release button. (Check your owner's manual as to how to activate its AE 
Lock function.) In most cases, this also locks focus. As you recompose for more pleasing 
framing, the exposure value (aperture/shutter speed combination) remains the same, even if 
the new composition includes a very bright sky or a black subject. 



RECOMMENDATION: AE Lock 

Use AE Lock when you decide to take a spot meter or a center-weighted meter reading from a 
specific part of a scene: a grassy area or a tanned face, perhaps. If your "target" is not excessively 
dark or light in tone or brightness, the resulting image should exhibit accurate exposure overall. 



Exposure Compensation 

An exposure compensation control is a standard digicam feature and can be used in the Pro- 
gram (fully automatic) and the semiautomatic operating modes. It may not be available in 
subject specific Program modes, such as Landscape or Portrait. 

As discussed earlier, you may need to compensate the exposure if the camera's light 
meter does not produce the desired effect. Use a plus (-1-) compensation factor to increase 
exposure for making a brighter image of a light-toned or ultrabright subject (see Figure 6.9). 
With a black or other dark-toned subject, set a minus (-) compensation factor to avoid an 
excessively bright rendition. 
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Figure 6.9: With 
a light-toned sub- 
ject of this type, a 
plus exposure 
compensation 
(+1 used in this 
case with center- 
weighted meter- 
ing) is often nec- 
essary to assure 
correct exposure. 




Although this rule of thumb might seem contradictory, it is correct: For very light subject 
matter, add (+) light. For very dark-toned subjects, subtract (-) light. Most light meters 
are calibrated to render a subject as a midtone. If you want white (instead of gray) snow, 
for example, increase the exposure. To render a black lava field as a rich dark black 
(instead of gray), decrease exposure. 



Some books on photography provide numerous recommendations as to the amount of 
exposure compensation that you should use in various situations. These are usually based on 
shooting with center-weighted metering. 

With digital cameras, such recommendations are less useful, for two reasons. First, multi- 
segment metering is the most commonly used digicam metering system. Second, minor over- or 
underexposure is easily corrected in image-editing software. Because multi-segment light- 
metering systems vary in their effectiveness in producing correct exposure with difficult scenes, 
it's impossible to provide a full range of guidelines for exposure compensation. However, con- 
sider the following suggestions when beginning to experiment with exposure compensation. 

• For a scene or subject that is predominantly white, set a +1 compensation factor. 

• For a person against an extremely bright background, as at the beach, set +1.5, or use 
flash and set only +1. 

• If the background includes the sun, set +2, or use flash and set only +1. 

For a black subject, such as a limousine, a closeup of black animals, or people dressed 
in black (such as groomsmen in tuxedos), set -0.5. If the entire subject is black, such as a 
lava field, set a -1 compensation factor. 
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As you gain some experience with your own camera, you'll become quite adept at 
judging when exposure compensation will be necessary and how much is needed to produce 
the desired results. The rough rules of thumb provided here should be useful for making 
acceptable to good exposures. Because you can make minor exposure corrections using 
image-editing software, the in-camera exposure need not be spot on. 



RECOMMENDATION: Exposure Compensation 

In digital photography, "ideal" exposure generates an image that is as bright as possible, with- 
out loss of detail in highlight areas. After taking the picture, check the LCD monitor. If necessary, 
reshoot the image with a different level of exposure compensation for a brighter or darker rendition. 
When in doubt, err on the side of slight underexposure. Avoid overexposing digital images— particu- 
larly photos with important highlight details— because you will lose detail in washed-out areas. 



Autoexposure Bracketing 

An increasing number of digital cameras include an option for quickly compensating your 
exposures. If you select the Autoexposure Bracketing (AEB) feature, you can shoot three 
frames in a sequence: one exposed based on the meter reading, one overexposed, and one 
underexposed. You can set the degree of compensation, usually from 0.5 to 2 f/stops. The 
higher the factor you set, the greater the exposure deviation from one frame to the next. 
You can also set some exposure compensation before setting the AEB feature. For 
example, you might set an exposure compensation factor of -i-l for a snowy landscape and 
then bracket in 0.5 step increments. One of the images should exhibit the optimal exposure 
or close to it. 

RECOMMENDATION: AEB 

After you develop a good instinct for the amount of exposure compensation that you need to 
use for various types of scenes, you will rarely need to bracket exposures. Get the in-camera expo- 
sure close to correct, avoiding over exposure, and plan to make small corrections with your image- 
editing software. Reserve bracketing for unusual types of lighting or for situations in which you 
need to shoot quickly and cannot guess the amount of suitable exposure compensation. 



Other Valuable Features 

In addition to exposure control, many compact digicams and digital SLR cameras offer a 
range of features that let you control other aspects or parameters of an image. (Flash features 
are discussed extensively later in this chapter.) 

A camera can include controls for adjusting white balance (WB), color saturation, 
color tone, sharpness, and contrast as well as a manual focus feature. I mentioned these con- 
trols in Chapter 1, but it's worth looking at each in more detail as it relates to advanced digi- 
tal photography. If you are shopping for a camera, you might want to know whether it's 
worth looking for a model that includes one or more of these features. If you already own a 
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digicam, you might wonder which are worth using and in what types of situations. My 
comments and recommendations are based on conclusions formed after testing dozens of 
digital cameras of various types and brands. 

If you shoot in a RAW capture mode, the in-camera settings for sharpness, contrast, vari- 
ous color factors, and white balance are applied but not locked in. Because the image is 
not processed until it is being converted from RAW format to an image format, you can 
change these parameters using tools provided in most RAW converter programs. Conse- 
quently, the features discussed in this section (except manual focus) apply to image cap- 
ture inJPEG orTIFF format. 

Viewing an image on a camera's small LCD monitor, it is difficult to assess the effect of 
any change in white balance, sharpness, color saturation and tone, contrast, or focus. This is 
one reason many photographers do not indiscriminately use all the image adjustment fea- 
tures of their cameras. Except for a specific white balance setting, it's best to leave the other 
options at the low or the default setting initially. After you have time to experiment with a 
camera's tendencies — reviewing many images on a large computer monitor — you should be 
able to predict when you may need to adjust contrast, sharpness, color saturation, or color 
tone. Keep this in mind when reviewing my comments about the various image-enhancing 
controls available with some digital cameras. 

White Balance Control 

Nearly all cameras include several white balance (WB) options. When you use the correct 
WB setting, the camera should reproduce whites as neutral white and grays as neutral gray. 
Hence, other colors should be accurate as well. Automatic WB is the default setting, but 
most cameras also offer five or six user-selectable options for making images with accurate 
white balance in specific lighting conditions: sunlight, on cloudy days, under different types 
of artificial lighting, with flash indoors, and so on. 

Not all cameras are created equal when it comes to the effectiveness of their Auto WB 
systems. Some are more effective than others. In my experience, most cameras produce good 
to near-perfect white balance on sunny and partly cloudy days and when shooting with elec- 
tronic flash indoors or out. You can easily correct any slight color cast with image-editing 
software. However, you might still want to use a specific WB option to make images with 
white balance that is closer to ideal. Afterwards, when you move to a situation with a differ- 
ent type of lighting, remember to re-set the WB (see Figure 6.10). 

I have found that cameras rarely produce good white balance automatically on a heav- 
ily overcast day or in deep shade and under household (tungsten) lamps or fluorescent tubes. 
In such conditions, it is important to select the appropriate WB setting to minimize the risk 
of a strong blue, yellow, or green color cast. If your camera has several settings for fluores- 
cent lighting, try each one to determine which produces the best results (without a green 
color cast) under a certain type of fluorescent tube system. You might stfll need to correct 
color balance in image-editing software, but this should not be difficult. 

There is no WB setting for unusual types of artificial light, such as sodium vapor; 
under such lighting, you might need to use Auto WB and make color balance corrections 
after downloading the images to your computer. Use image-editing software, such as the 
Photoshop programs, perhaps with after-market plug-in software designed to facilitate 
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Figure 6.10: A serious error in WB — a strong blue cast in this case, caused by using the Sunny Day 
WB setting on an overcast day — can be difficult to fully correct in image-editing software. 

correct color balance. As with any image that exhibits a very strong color cast, the 
correction process will call for some expertise. 

Some cameras include a Custom or Manual WB option intended for use especially 
under artificial lighting. This feature is also useful in mixed lighting (several types of light 
sources are illuminating an area). Follow the directions in the owner's manual as to how to 
cahbrate the system to "teach" the camera to render neutral tones accurately in the specific 
lighting. You might need to point the lens to a white or gray subject and press a button to 
calibrate the system for the specific conditions. The resulting WB may not be perfect, but it 
should be close to correct. 



Kelvin Scale Control 

Some high-end digital cameras include another option for making images with correct white 
balance. It allows the user to set the color "temperature" using a Kelvin scale. If you under- 
stand this color temperature scale, you can fine-tune the color balance in-camera to compen- 
sate for the color of the lighting of a scene. The Kelvin value that you set should be based on 
a reading taken by an accessory color temperature meter or on experience. If you set the cor- 
rect Kelvin temperature value, the white balance will be accurate and your images will not 
exhibit any color cast. 
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The Kelvin Scale 

A linear scale that's used to denote the color of various light sources, the Kelvin scale (named 
for William Thomson, Baron Kelvin of Largs, who first proposed this system) is specified in 
degrees Kelvin. For practical purposes in photography, think of the scale as a numerical method 
that defines the color of light. A low number, in degrees Kelvin, denotes the warm (orange-toned) 
light produced by fire, an incandescent lamp and the sun around sunset. A high number, in 
degrees Kelvin, denotes cool (bluish) light that we find in a shady area or on an overcast day. 

Here are some typical color temperatures: candlelight, 1 500 K; sunrise and sunset, 3200 K; 
sunshine around noon, 5000 to 5500 K; the light on a cloudy day, 6000 to 7000 K; the light in a 
shady area outdoors, 6500 to 7800 K. These are estimates only, and the exact color temperature 
can vary. 



Some RAW converter software programs also include color temperature correction 
controls, based on the Kelvin scale; this feature is useful for correcting RAW images that 
exhibit a color cast caused by an incorrect WB setting in the camera. 



RECOMMENDATION: White Balance 

After using any digital camera for a few weeks, you'll know when it will produce good results 
with Auto WB and when you should select one of the other WB options. Especially when shooting 
under artificial lighting, one of the Custom or Manual WB options will be useful. Remember to 
return to another WB setting, or to recalibrate the Custom WB system when you begin to shoot in 
different conditions at a later time. 



Color Saturation and Tone Controls 

An increasing number of cameras include a feature that lets you set color saturation from 
low to normal (default setting) to high. I rarely find any need for this control, except with 
cameras that tend to produce images that are excessively saturated, with garish and artificial- 
looking colors (see Figure 6.11). This problem is quite common, because many manufactur- 
ers assume that we want "wet paint" colors in all our images. We can appreciate this effect 
for certain subjects, but not for others, such as portraits. 

Low color saturation — with flat hues and tones — is much easier to correct in image- 
editing software than excessive color saturation because excessive saturation causes a loss of 
detail in highly saturated areas of an image. Consequently, you might never want to use the 
high-saturation setting; in fact, you'll probably most often select the low color saturation 
option, at least for people pictures. 

A few cameras also include a control for adjusting color tone, generally to produce a 
blue, a red, or a yellow color cast. Boosting the blue tone slightly can be useful under house- 
hold lamps (without flash) to partially counteract the yellow/orange color cast that can occur 
even with a tungsten WB setting. It might also be worth trying on winter days when you 
want to make images with a very "cool" atmosphere. Boosting the red balance can be useful 
for producing richer tones during a sunset; boosting the yellow can be useful in deep shade, 
when the camera's WB system produces a blue color cast. 
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Figure 6.11: 
Excessively high 
color saturation 
is rarely pleasing 
and can create 
loss of detail; this 
is most obvious 
on close exami- 
nation, as in the 
closeup on the 
right. 



RECOMMENDATION: Saturation and Tone Controls 

Do not set a camera's color saturation control to high (in JPEG orTIFF capture mode) unless 
you know that it will produce the results that you envision based on experience. The same applies to 
the colortone options. Although some photographers find in-camera colortone adjustment use- 
ful—as an alternative to using specific color correction filters over the lens— you can achieve similar 
effects with image-editing software and with much greater fine-control and predictability. (Images 
made in RAW capture mode can be corrected later ifyour converter includes a full range of adjust- 
ment tools.) 



Sharpness Control 

The processor in a digital camera applies some degree 
of sharpening in the JPEG and TIFF capture modes. 
The degree depends on the camera. Some generate 
slightly soft images, and others produce excessively 
sharp images (see Figure 6.12). Some cameras include 
a control for adjusting the level of sharpening from 
low to default to high. As with color saturation, think 
twice about using any setting higher than the default. 
In fact, you might want to routinely shoot in the low 
sharpness setting and use Unsharp Mask in Photoshop 
or some other program to adjust sharpness. This 
method provides much greater control over the sharp- 
ening and can help to minimize problems such as 
sharpened artifacts and digital noise. 




figure 6.12: As this small portion of a 
large image indicates, very aggressive 
in-camera sharpening has two draw- 
hacks: the effect appears artificial, and 
artifacts such as digital noise {in the 
sky area) are accentuated. 
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RECOMMENDATION: Sharpening Control 

Some cameras that produce images with an artificially high degree of sharpening do not 
include any option for selecting a lower sharpness level. Granted, sharpness is subjective to some 
extent; some people like images that are aggressively sharpened, whether in-camera or with image 
editing software. If you fall into this category, plan to sharpen your images with soft:ware, prefer- 
ably using an Unsharp Mask tool. Save the original image (without sharpening applied) in case 
your preferences change later; you can then return to the original image and apply a different level 
of Unsharp Mask. Ifyou use a camera's high sharpness feature in JPEG orTIFF capture, you will 
not be able to reduce sharpness, at least not fully, and may later regret using that feature. 



Contrast Control 

In digital photography, contrast is generally considered as the difference in tonal value 
between the brightest and the darkest pixels that are recorded. Some cameras routinely pro- 
duce images with high contrast: highlight areas of a scene are excessively bright, while 
shadow areas are excessively dark. If the camera includes a control for adjusting contrast, 
you might want to use that feature in some cases. In harsh, midday lighting, when scene con- 
trast is extremely high, a low setting works well. The same applies to many people pictures, 
when softer contrast produces a more pleasing effect. Occasionally, a higher contrast setting 
can be useful, in very flat overcast day hght, for example, for a more "snappy" effect. 



RECOMMENDATION: Contrast Control 

In images with high contrast, detail is lost in both highlight and shadow areas; you cannot later 
recover this detail with image editing software. When shooting in JPEG orTIFF capture mode, you 
might often want to use the low contrast option for producing images with gentle contrast. 
Because it is easy to increase contrast in image-editing software, do not use a high contrast setting 
in-camera. Ifyou shoot in the RAW capture mode, the in-camera contrast setting is not relevant. 
Plan to set the desired contrast level in the RAW conversion software before the image is actually 
processed and converted to TIFF format. 



Focus Control 

Just like 35mm SLR cameras, digital SLR cameras allow for full control over focus, using the 
focus ring control on the lens. This is a simple, quick, and convenient feature, and you can 
see the effect of any shift in focus in the viewfinder image. 

Many compact digicams also include some form of manual focus control. Typically, 
this feature allows you to preset focus for specific distances: 5 feet, 10 feet, 15 feet, 20 feet, 
and infinity, for example. A few high-end and prosumer digicams offer a more versatile man- 
ual focus control. 



When viewing a scene through a compact digicam's optical viewfinder, you cannot see 
focus changing when using autofocus or manual focus. Ifyou use this type of camera for 
manual focus, you can check the image on the external LCD monitor to try to determine if 
you have achieved the desired effect before taking a picture. With cameras equipped with 
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an electronic viewfinder, you can do so in the viewfinder. In both cases, it is difficult to 
evaluate sharpness because the image area is too small. It is preferable to take a shot and 
review the image using the magnification feature in Playback mode, if available with your 
camera. That feature can help to determine if the intended subject area is in sharp focus. 

Manual focus is most useful when you are not in a rush, when the exact point of focus 
is very important, or when an autofocus system has difficulty acquiring focus. You might 
want to use manual focus in land- and cityscapes, in extreme closeup or "macro" photogra- 
phy, and in portraits of people and animals (setting focus for the nearest eye), for example. 
Cameras that allow you to focus only at a few specific distances are not particularly useful 
when critical focus is essential, but are fine for vast scenes when a difference of five feet does 
not affect the image to a great extent. 
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RECOMMENDATION: Autofocus or Manual Focus 

when using autofocus, you can lock focus on the most important subject element, such as the 
eyes in a portrait; when you subsequently recompose, focus will not shift. (Most cameras keep 
focus locked as long as you maintain slight pressure on the shutter release button.) Because this is 
a standard feature in digital cameras, you may never need to use manual focus. Even with an SLR 
camera, I rarely use manual focus except in the situations mentioned earlier. Anyone switching 
from a film camera that was often used in manual focus will probably want a digital camera that 
offers a versatile and convenient manual focus system. SLR cameras have this manual focus system 
as do some compact digicams with many manual focusing "steps"; the latter should enable you to 
focus at or near almost any desired point. If this is an important consideration, be sure to read test 
reports to determine which models are most likely to satisfy your needs. 



Flash Photography with Compact Digicams 

Flash has come a long way from the old days when photographers were required to make 
complex calculations to get a good flash exposure. Almost all compact digital cameras 
include a built-in flash with an automated metering system that will let you take good to 
excellent flash photos. These digicams generally employ a flash-metering system that bases 
the amount of flash output on subject distance. Flash can be used at all or most shutter 
speeds and in any camera operating mode. 

Few SLR cameras can be used for flash photography at shutter speeds higher than 1/125 
or 1/200 sec; some cameras allow for high shutter speed flash, also called "high speed 
sync" but only with specific high-end flash units. 

Some prosumer digicams also accept a large accessory flash unit with greater power for 
more distant subjects; some units also offer greater control over flash effects (they're gener- 
ally $300 and up). Because an accessory flash unit is located far above the lens, the red-eye 
problem (discussed later) is also minimized. The operation of a compact camera's accessory 
flash unit is generally similar to that of the built-in flash unit, so I wiU not discuss this type of 
accessory in detail. 
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Select the Right Flash Mode 



A compact camera's flash system — whether built in or a larger accessory unit — can be fully 
automatic, but some user-selected controls are available. Typical options include Flash Always 
On, Flash Off, "Night Scene" or "Slow Sync" and Red Eye Reduction modes. A few compact 
digicams also offer a Flash Exposure Compensation feature. Let's take a look at each of these 
options and why you might want to use them in serious image making (see Figure 6.13). 



Figure 6.13: 
When used effec- 
tively, indoors or 
out, electronic 
flash can produce 
technically and 
aesthetically 
pleasing images. 



Default Mode 

In its default mode, a camera fires the flash when necessary: in low light and, with some cam- 
eras, also in strong back lighting. As long as your subject is not too close to the camera or too 
far away, you should get a good flash exposure. Your camera owner's manual should provide 
specifics as to the flash range; this is essential information, and it varies from one camera to 
another. As a general rule, expect the maximum flash range (indoors, in low light) to be about 
10 feet at the camera's ISO 100 setting, and up to 20 feet at the ISO 400 setting. 

The minimum flash range may be a few feet. In extreme closeup photography, the sub- 
ject can be much closer to the camera. In that case, any image made with flash might be 
excessively bright unless you're using a camera that's particularly effective in reducing flash 
output in closeup shooting. 

The default flash mode is useful for general low-light photography with flash when the 
subject is not too close or too far from the camera. Check your owner's manual for informa- 
tion as to the minimum and maximum flash 
range at various ISO settings. Use default 
mode for quick snap shooting in low light, 
selecting the other modes when you want 
greater control over your images. 

Red-Eye Reduction Mode 

Red-eye occurs when flash illuminates the 
blood vessels at the back of the eye (see Fig- 
ure 6.14). If you select the Red-Eye Reduc- 
tion feature, the camera emits a bright light 
or a series of "pre-flashes" that should cause 
your subject's retinas to close down before 
the actual exposure is made. The pre-flashes 
can also cause your subjects to blink, and 
their eyes can be closed when the actual 
image is made; if you often experience this 
problem, shoot without Red-Eye Reduction 
and correct red-eye in image-editing soft- 
ware. None of the Red-Eye Reduction flash 
systems are fully effective, but some are 
quite successful at minimizing this ghouhsh 
syndrome. Read camera test reports if you 
want information as to which models are 
most effective. 




Select the Right Flash Mode 105 



E 




Figure 6.14: Red-eye is common in images made with flash in low light, but you can minimize this 
syndrome with certain shooting techniques, and you can completely eliminate it with image-editing 
software. The image on the right was edited with the Red Eye Brush tool in Photoshop Elements 2. 



To minimize red-eye, try one or more of these techniques. 

• Brighten the room by turning on more lamps. 

• Ask the subject not to look toward the camera. 

• Avoid using a long zoom setting on the camera because this makes the problem more 
serious; shoot with a shorter zoom setting instead, and move closer to the subject. 

• Use the Red-Eye Reduction mode and the other techniques for maximum effectiveness. 

If red-eye is still visible in your images, use the red-eye correction tool available with 
many image-editing programs. If your software does not include that tool, you can use the 
Cloning or Rubber Stamp tool or more advanced techniques to cover the red area. 



Slow- Sync Flash Mode 

Also called Night Flash mode, this option is recommended for use with a nearby subject 
against a distant, moderately bright background at night. The most common example is a 
group of people sitting not far from the camera, against the background of city lights. When 
you select Slow-Sync mode, the camera sets a long shutter speed, such as 1/15 sec, and fires the 
flash as well. The flash illuminates the nearby subject, and the long exposure time ensures that 
a moderately bright background has enough time to register on the image sensor. To avoid 
blurring caused by camera shake, use a tripod to support the camera during the long exposure. 
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If you can find a situation in which this flash mode is appropriate and if you use a tri- 
pod, you can produce pleasing images. For some unconventional images, you can use Night 
Flash mode and move a handheld camera intentionally during the long exposure. Sometimes 
called "pan/blur," this technique produces an image with some sharp elements (frozen by the 
brief burst of flash light) and some blurred elements; photos of this type can be visually 
appealing. If you try this technique, shoot a lot of frames because many of the photos are 
unlikely to be successful; with some experience, you can increase your success ratio. 

Flash Always On Mode 

Flash is not intended only for low-light situations. In fact, an extra burst of light is often use- 
ful in bright, outdoor conditions for filling in dark shadows (see Figure 6.15). Flash can be 
useful for softening hard shadows that obliterate important subject detail: shadows cast by 
the brim of a hat over a person's face, for example. It can also fill in dark eye sockets caused 
by "top lighting" during the hours around noon on a sunny day. Finally, on dark overcast 
days, flash can help produce bright and clean colors instead of gray and muddy tones. 

As mentioned earlier, flash is also valuable if the subject is against a bright background; 
flash can even out the overall contrast for a pleasing exposure for both the subject and the 
background. If you begin to use flash outdoors regularly, you might be able to make images 
with more pleasing lighting in order to start taking your photos beyond the snapshot in 
terms of technical qualities. 

To be certain that flash will fire in bright situations, set the Flash Always On mode. 
Make sure that your subject is within the range of the flash, roughly 15 feet with a built-in 
flash unit used only for fill-in lighting, at an ISO 100 setting. 



Figure 6. 1 5: 
Outdoor people 
pictures made 
with fill flash 
(picture on the 
left) are generally 
more pleasing 
than images 
made with ambi- 
ent light only 
(picture on the 
right). 
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Flash Exposure Compensation Control 

Some cameras (and accessory flash units discussed later) include a feature for reducing the 
intensity of flash. Some manufacturers refer to this control as Flash Exposure Compensation 
or FEC, my own preferred term; other manufacturers call it a flash power or flash output 
control. It can be useful for reducing flash intensity — for a gentler burst of light that fills in 
shadows but does not overpower the sunlight. Experiment in outdoor photography with a 
-0.5 and a -1 setting; you'll soon know which works best with your own camera. 

FEC can also be useful in extreme backlighting. In such situations, the subject may not be 
adequately bright unless you set a +0.5 or a +1 factor. And try the following advanced tech- 
nique with people against a bright background of sand, surf, or sky. Set the camera's exposure 
compensation control (for ambient light, as discussed earlier) to -0.5 so the background will 
not be excessively bright. Then set the FEC to +0.5 or +1 to ensure that the subject will be 
brightly rendered. Experiment with various settings to achieve the effect that works best. 

A control for adjusting flash output (intensity) is not essential, but it is certainly valuable 
in serious photography, especially for those who take a lot of people pictures outdoors. Grant- 
ed, similar effects can be achieved, at least in some cases, by manipulating an image with soft- 
ware in your computer. Flowever, it is a lot less complicated and less time consuming to achieve 
the desired effect in-camera. As well, the results are often more pleasing and more natural. 



Flash Off Mode 

In some situations, you might want 
to take pictures in low light with- 
out flash, for example, when flash 
is prohibited or impractical. Flash 
photography is not allowed in 
some locations, such as museums, 
castles, and art galleries. And flash 
is not practical when your subject 
is very far from the camera or 
when you want to record the inte- 
rior of a vast buflding. In such situ- 
ations, select the Flash Off mode, 
and shoot with ambient light only; 
take the necessary precautions to 
prevent blurry images caused by 
camera shake (see Figure 6.16). 
There is no point in using 
flash, especially with a tiny, built-in 
flash unit, for distant subjects such 
as the competitors at an indoor 
sports event. If you do so, your 
images will be seriously underex- 
posed. Select Flash Off mode in 
such situations. Select a high ISO 
setting for faster shutter speeds to 
reduce the risk of image blur from 
camera shake or subject motion. 




Figure 6. 1 6: 
Flash cannot illu- 
minate distant 
subjects or vast 
scenes, so turn it 
off in those con- 
ditions, and 
shoot with ambi- 
ent light only, 
taking steps to 
prevent camera 
shake during a 
long exposure. 
This photo was 
captured at 4 sec. 
shutter speed 
with the camera 
on a tripod. 
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Flash Photography with SLR Cameras 

Although they may use different technology for pleasing flash exposure, SLR cameras offer 
most of the same flash modes and features as the compact digicams and are used in a similar 
manner with the built-in unit. Not all SLR cameras include a built-in flash unit, but all accept 
high-powered accessory flash units, including some with very advanced features. You can 
mount an accessory flash on top of the camera, or use it off-camera by attaching the flash in 
the hot shoe with a special cable. Through electronic circuitry, the flash and camera exchange 
information about aperture, shutter speed, the ISO that has been set, subject distance, flash 
output, and other such factors. 

When used with an accessory flash unit, SLR cameras employ the sophisticated flash- 
metering system discussed in the next section; many cameras also employ this system with 
the built-in flash unit. In the following sections, I'll discuss this technology and the features 
that can help you make pro-caUber images with an accessory flash. 

The Benefits of Advanced Flash Metering 

SLR cameras employ through-the-lens (TTL) flash metering. Light enters the camera through 
the lens that will be used to make the photos, and a light-sensitive cell reads the amount of 
light that will actually reach the image sensor. A computer calculates the amount of flash 
power needed to produce a correct exposure and selects the suitable flash output or power. 
In Program modes, the camera sets the appropriate aperture and shutter speed; if you're 
using one of the camera's semiautomatic modes, you can select a suitable aperture or shutter 
speed. The computer also controls flash duration for a correct exposure within the effective 
range of the flash unit. 

When using a TTL flash unit that is fully compatible with (or dedicated to) the camera, 
you can shoot in most or all camera operating modes. The simplest method is to use the fully 
automatic Program mode for point-and-shoot operation, allowing the camera to establish all 
the settings. For greater control, use the camera's Aperture Priority, Shutter Priority, or Man- 
ual mode, and select your own aperture or shutter speed. 



Sync Speeds 



Although SLR cameras allow you to select any desired aperture and certain shutter speeds, they 
are not designed for flash photography at all shutter speeds. To take a picture with flash requires 
perfect timing between shutter and flash. The flash must first fire only when the image sensor is 
fully uncovered by the shutter. This perfect timing is called synchronization, and it occurs when 
certain shutter speeds— called sync speeds in flash photography— are used. You can shoot at very 
long sync speeds, but the camera will have a maximum sync speed: 1/1 25 sec. is common, though 
some models can sync with flash at up to 1/250 sec. A few cameras offer a high-speed sync feature 
with certain high-end flash units, employing multiple, high-speed bursts of light to allow for shoot- 
ing at much faster sync speeds. 



A camera's TTL flash control has several advantages over the less-sophisticated Auto 
Flash technology used in most compact digicams. First, the TTL exposure remains accurate 
even if you use a filter on the lens (that reduces light transmission), if you bounce the light 
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from a ceiling (increasing the distance to the subject), when using a colored filter over the 
flash, and so on. 

Current digital SLR cameras employ an advanced TTL flash system often called smart 
flash for greater reliability than conventional TTL systems used in some 35mm cameras. 
Smart flash systems control flash power so a foreground object should not be overexposed 
when your primary subject is farther from the camera. These systems are designed to auto- 
matically reduce flash output in bright conditions; this helps to ensure that flash gently fills in 
shadows without overpowering the ambient hght. Finally, some of the smart flash systems 
also compensate automatically for backlighting or for a very bright or dark subject, for a 
higher success ratio of accurate exposures than conventional TTL flash metering. 

Even with the most sophisticated camera/flash combination, you might not get an 
accurate flash exposure for an excessively close subject unless you reduce flash intensity. A 
flower that is a mere 6 inches from the lens will be excessively bright in your images unless 
you set a -1 or a -2 flash exposure compensation factor. 

Also, flash range is limited, so don't use flash for very distant subjects such as a football 
player that is 100 yards from your seat. If your accessory flash unit features an LCD data 
panel, check the minimum and maximum flash range; this depends on the scene brightness and 
the ISO that has been set on the camera. If your flash unit does not display such information, 
review the owner's manual for the recommended shooting distances at various ISO settings. 



RECOMMENDATION: Look for a Compatible Flash Unit 

If you are thinking of purchasing a new digital SLR camera and accessory flash unit or a flash 
unit for a camera you already own, review the flash capabilities of several cameras on the manu- 
facturers' websites. Avoid third-party flash units unless they are fully compatible with all important 
features of your camera. Also look for test reports in photographic magazines and websites; these 
often provide comments as to the effectiveness of a camera when used with a certain flash unit. 



Photography with an Accessory Flash Unit 

It is worth owning an accessory flash unit (see Figure 
6.17), even a basic model, for its greater power output, 
which is useful for more distant subjects than a camera's 
smaller, built-in flash unit. The basic, compact accessory 
flash units are quite affordable ($100 - $150) and take 
advantage of advanced TTL flash metering. Although they 
do not include many of the advanced features discussed in 
this chapter or the high power output of a larger, more 
expensive model, they are portable and simple to use. 

The larger flash units, particularly those in the $300 
to $500 range, are more powerful and far more versatile. 
Fxpect to find some or all the following features with 
accessory flash units; some are also available with some 
cameras' built-in flash. The manufacturer's website pro- 
vides information about features and their availability 
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Figure 6. 1 7: 
Although many 
digital cameras 
include a built-in 
flash unit, a high- 
powered acces- 
sory flash, with 
extra features, 
can be useful for 
making images 
with more pleas- 
ing flash 
exposure. 
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with the various models of SLR cameras. Also check your own camera/flash owner's manu- 
als for specifics on the equipment that you own. 

Autofocus Illuminator A common feature, even on the most affordable flash units, this con- 
sists of a system that projects a beam of near-infrared light onto a nearby subject, enabling 
the camera to autofocus quickly even in the dark. (Some camera bodies also incorporate an 
illuminator of this type, but it is much smaller and, hence, less effective.) Activated automati- 
cally, the illuminator is a valuable feature that usually assures successful autofocus with sub- 
jects up to about 15 feet from the camera. 

Zooming Flash Head Many accessory flash units include a feature that automatically zooms 
the flash head in and out, to match the focal length of the lens in use. This feature usually 
provides the correct flash coverage for the angle of view covered by wide-angle to short tele- 
photo lenses. It is intended for lenses or zooms from 28mm to 85mm but works well with 
even longer lenses. This is a useful feature, primarily with telephoto lenses, because the zoom 
head concentrates all the flash light over a smaller area, providing a greater effective range 
for flash. Some flash units also include a built-in accessory that can be pulled in front of the 
flash head; use this valuable feature to spread the light when shooting with ultrawide angle 
lenses or to soften (diffuse) the light when desired. 

Tilt/Rotate Head To allow for indirect lighting, many accessory flash units incorporate a 
head that can be tilted upward; some also include a swivel feature for pointing the head to 
the side. Use these features for bouncing light from a ceiling or a wall. 

Bounce flash produces softer light than direct flash and minimizes the risk of red-eye. 
Do try this technique, but use a bounce surface that is white (or close to white) and not too 
far from the subject. This will prevent strange color casts and underexposure. The contrast 
in the resulting images may be low; increase it in image-editing software. 

Automatic Flash Exposure Bracketing This feature is similar in concept to Autoexposure 
Bracketing (for ambient light) discussed earlier but is used in flash photography. When this 
feature is activated (on the camera or the flash unit), flash output is automatically varied by 
the camera, from one frame to the next, using flash exposure compensation. Preset the com- 
pensation factor that wfll be used for bracketing. Shoot three images of the same subject. 
One frame wiU be exposed normally; one will be exposed with greater flash output, and 
another wfll be exposed with less flash output. 

Try flash exposure bracketing when you must shoot very quickly and are not sure 
about the amount of flash exposure that should be set, for example, in strong back lighting. 
If you preset the bracketing system to vary exposures in 0.5 step increments, one of your 
three images should exhibit fairly accurate exposure. For the best results with bright subjects 
or in strong backlighting, use this feature in conjunction with the flash exposure compensa- 
tion control discussed earlier. Set a +0.5 or a +1 flash compensation factor — to increase flash 
intensity — before engaging the bracketing feature. With some experimentation and experi- 
ence, you will become proficient with this advanced technique. 

Flash Exposure Lock Although it is not a common feature, some digital SLR cameras, par- 
ticularly Canon models, include a control for locking the flash exposure. Similar to AE Lock 
that's used for shooting with ambient light only. Flash Exposure Lock (EEL) can be used to 
set the flash exposure for an important subject area. 
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Pressing the FEL button (on the camera) causes the flash unit to fire a test burst that's 
used by the light metering system to calculate correct exposure for the primary subject. The 
resulting flash settings are then locked in. You can now recompose, perhaps including a 
bright sky in the frame, and the flash exposure remains correct for the primary subject. This 
is feature is useful in strong backlighting and if the subject is surrounded by very dark or 
very bright areas. For the best results, do not point the camera's lens toward an ultrabright 
or dark area when you press the FEL button. 

Rear Curtain Sync This feature (activated on the camera or on a flash unit) causes the cam- 
era to fire the flash near the end of a long exposure and not at the start as in conventional 
flash photography. When used, this feature produces streaks of light that follow a moving 
subject, instead of preceding it, for an effect that appears more natural. Unless you photo- 
graph moving subjects with flash, with long exposures, you are unlikely to use this feature. If 
you decide to experiment with Rear Curtain Sync, set a long sync speed, such as 1/15 or 1/30 
sec. Remember not to use flash for a distant subject; if you exceed the maximum range of the 
flash unit, your images will be underexposed. 

Stroboscopic Flash This feature causes the flash to fire numerous rapid, short-flash bursts 
for motion studies of a moving subject, a friend's golf swing, for example. You can use this 
complex, advanced technique to achieve a very specific effect; it requires studying the 
owner's manual and a great deal of experimentation. 

Remote Flash Capability When attached to the camera's hot shoe with an accessory TTL 
cable, a flash unit can be used off -camera; all flash features continue to operate as they do 
with on-camera flash. Off -camera flash can produce more pleasing flash photos than direct, 
on-camera flash. Whether your subject is a person, a flower or other object, you'll often get 
the most pleasing effect by holding the flash unit above, and slightly to the side, of the subject. 

Wireless Off-Camera TTL Flash A feature that is available with some camera/flash unit 
combinations, this allows you to position one or more flash units off-camera, for TTL flash, 
without the need for connecting cables. Many, but not all, flash features continue to operate. 
If you intend to use only one off-camera flash unit, a TTL connecting cable is almost as con- 
venient. Wireless off-camera flash is more useful for photographers who often use several 
accessory TTL flash units, a technique that is not common; for multiflash lighting, most pho- 
tographers use studio-style flash units. 

PC Cord In addition to accepting a TTL flash cable, for connecting a remote flash unit to the 
camera's hot shoe, some SLR cameras include a socket for a PC cord. This is intended for use 
with a studio flash system, or an old-style, fully manual flash unit for manual, non-TTL 
flash. Some retailers sell accessories for cameras not equipped with a PC cord socket; these 
slip into the camera's hot shoe and include a PC cord socket. The use of studio and manual 
flash units is beyond the scope of this book. 

High-Speed Flash Sync Available with certain camera/flash unit combinations, this feature fires 
numerous rapid bursts of light, ensuring that the entire image is illuminated, even at extremely 
fast shutter speeds such as 1/2000 or 1/4000 sec. This allows for wide apertures (such as f/1.4) 
to be used even in closeups on bright days for extremely shallow depth of field or to freeze a 
moving subject. Do note that the High Speed Sync feature minimizes the effective range of flash 
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so it should be used only for nearby subjects; check your instruction manual as to the effective 
flash range. When testing such systems, I have rarely used any shutter speed higher than 1/500 
sec. If your camera has a top sync speed of 1/200 or 1/250 sec, you may never need high-speed 
flash sync. 

In addition to the flash techniques mentioned in this section, I'll provide more specific 
suggestions for effective flash photography in Chapter 7. 

Recommended Accessories 

Compact digital cameras include a built-in lens and flash unit and generally come with bat- 
teries and the essential accessories. Hence, most owners see no need to buy any other acces- 
sories, except extra memory cards and batteries. However, a few other accessories can be 
valuable because they increase the versatility of a compact digicam. I've already mentioned a 
dedicated accessory flash unit, available for a few compact cameras. Other accessories that 
you might want include the following. 

Wide-Angle or Telephoto Lens Converters 

The built-in optical zoom lens of most digicams includes the focal-length equivalents from 
about 37mm (moderately wide angle) to about 110mm (short telephoto). Unless you buy a 
camera that offers a shorter or longer effective focal lengths, you may find a typical 3x opti- 
cal zoom restrictive. You will eventually wish that you could zoom to a shorter focal length 
for a wider angle of view or to a longer focal length for photos of a distant subject. 

Depending on your camera, you can meet either of those wishes with an accessory 
wide-angle or telephoto converter (see Figure 6.18). Prices for high-quality models range 
from $100 to $200, and higher for fish-eye or long telephoto converters. Resembling a lens 
for a 35mm camera, an accessory of this type attaches to the front of the camera. It incorpo- 
rates the optical elements required to shorten or to lengthen the effective focal length of the 
camera's lens. Converters are available from the camera manufacturers and from after-mar- 
ket suppliers such as Tiffen, Hoya (Kenko brand). Century, and Phoenix. 

Some digicams that accept accessory lenses require the use of an inexpensive adapter 
tube available from the camera manufacturer. Other digicams were not designed to accept 
lens converters. If you own a camera of that type, you may still be able to use accessory 



Figure 6. 1 8: 
Adapters are use- 
ful with cameras 
that include a 
built-in lens 
because they 
allow for making 
images with a 
wider angle of 
view or with 
tighter framing 
of a distant 
subject. 
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lenses with a special bracket such as a Tiffen Custom Lens Mount (less than $20). Photo 
retailers can provide information about the availability of a bracket for your digicam. 

Attach a 0.56x wide-angle converter to a camera with a 37-1 10mm (equivalent) optical 
zoom lens, and select the shortest zoom setting of your camera. You'll get the equivalent of an 
ultrawide 20.7mm effect. Switch to a 2x converter, and select the longest zoom setting for a 
full 220mm (equivalent) telephoto focal length. You can even find fish-eye lens converters and 
much longer telephoto converters for wider and longer effective focal lengths. Although a 
camera's digital zoom feature can also be used to make a distant subject appear closer, image 
quality will be degraded; if high image quality is important, use a telephoto lens adapter. 



RECOMMENDATION: LenseS 

If you buy a high-quality lens converter and attach it to a camera with premium-grade zoom 
lens, the combination should produce high image quality. For the best results, use a wide-angle 
converter only at the shortest zoom setting and a telephoto converter only at the longest zoom set- 
ting. Some photo enthusiasts find that two converters provide adequate versatility and feel no 
compelling need to buy an SLR camera that accepts a full range of lenses. Others complain that 
two converters do not offer adequate versatility, and some mention the large size and weight of 
these accessories. 

In my view, lens converters are useful, particularly for those who previously owned an SLR cam- 
era but now prefer a digicam with a built-in lens. If these accessories appeal to you, review the 
specifications closely as to their size and weight. Be prepared to pay extra for high optical quality if 
you often plan to make 8" x 1 0" or larger prints; you cannot go wrong buying a converter of the 
same brand as your camera. A cheap lens converter will not provide edge-to-edge sharpness in 
prints of that size. Avoid the very long telephoto converters that offer more than an extra 3x mag- 
nification if high image quality is important. 



Accessory "Slave" Flash Unit 

Most digicams incorporate a small, built-in flash unit that is useful but not very powerful. A 
few cameras accept a large, dedicated accessory flash unit made by the manufacturer, but 
most digicams are not designed for use with accessory flash. Such cameras might work with 
another type of accessory flash unit, called a "slave flash"; this accessory produces higher 
flash output than most built-in flash units ($40 to $200). 

Available in brands such as Sunpak, Metz, and Phoenix, a small slave flash does not 
need any mechanical or electronic connection to the camera. If you simply hold a small slave 
flash pointing toward the subject, it is triggered by the burst of light from your in-camera 
flash. The extra illumination can be useful if the in-camera flash does not offer enough 
"reach" for a distant subject; you might also try it for brightening the background while in- 
camera flash illuminates your subject. 

When used with a "slave flash" accessory, some digital cameras produce images that are 
overexposed (excessively bright). If you encounter this problem, do not use the accessory flash 
for closeup work. For more typical subject distances, move the accessory flash farther from 
the subject. In addition, some cameras do not work properly with a slave flash accessory; they 
generate a pre-flash burst of light that triggers the slave flash prematurely. (The same problem 
occurs when using a camera's Red-Eye Reduction flash mode.) Ask a retailer to check their 
catalog to determine whether a slave flash accessory will work with your camera. 
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RECOMMENDATION: Slave Flashes 

Unless your camera is incompatible with any slave flash accessory, it's worth buying one of the 
affordable (less than $50) units if you are prepared to experiment. If you find that it produces 
overexposure, you might not want to use the slave flash unit for nearby subjects. Your in-camera 
flash should have adequate power for closeup shots in any event. 

If the slave flash unit offers several settings, such as f/2, f/4, and f/8, experiment with each of 
these. You should find that the largest f/number causes the camera to produce minimal flash out- 
put (for nearby subjects) and that the smallest f/number causes it to produce high flash output 
(for more distant subjects). 



Tabletop Tripod 

As discussed earlier, you will find low-light situations in which flash is not allowed or is 
impractical. If you want to shoot with ambient light, shutter speeds can be long. In that case, 
you'll need to find a firm support for the camera to avoid image blur. A rigid tabletop tripod 
can be convenient for any lightweight digital camera. ($35 to $100.) Look for a small but 
solid and well-built accessory such as the Slik Mini-Pro, Manfrotto Digi-Table-Top, or the 
Leica Mini Tripod. 



RECOMMENDATION: THpods 

When possible, set the tripod on something solid: a piece of furniture, the roof of your car, or a 
large, flat rock. When you cannot find a suitable object, try bracing the tripod against a door 
frame, the trunk of a tree, or some other vertical support. In low light, any ofthese techniques 
should produce sharp images without blur. 



PC Card Adapter 

If you use a laptop computer to download your images during photo trips, you can do so via 
the computer's PC card slot. Place the memory card in a suitable adapter, such as a Compact- 
Flash-to-PC card adapter ($10), and insert it in the PC card slot; it is plug-and-play compati- 
ble with any computer. This eliminates the need for a memory card reader accessory or the 
hassle of hooking a camera up to the computer. 



RECOMMENDATION: Adapters 



Most adapters are intended for only one type of digital memory card, and these are fine unless 
you use two or more card types. In that case, look for a multiple card adapter that accepts up to 
fourtypes of cards. (They run from $30 to $50.) Some PC card adapters, such as the Delkin eFilm 
PRO CardBus 32-bit adapter for CompactFlash cards, allow for roughly four times faster data 
transfer than the conventional 1 6-bit adapters. If you often transfer many large image files to your 
laptop, it's worth paying extra for the 32-bit accessory ($59, wvvw.delkin.com). 
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Cleaning Accessories 

An oversized microfiber lens-cleaning cloth is great for removing dust, fingerprints, and 
other smudges from a lens or LCD monitor after removing any grit or sand with a blower 
bulb. A small bottle of photographic lens-cleaner solution is useful too, but use only a tiny 
amount and only when necessary to remove stubborn smudges. Do not allow any Uquid to 
seep behind the front element of the lens. 

If you prefer not to use a liquid to remove stubborn fingerprints and other oily sub- 
stances, buy a LensPen accessory, which is sold under several brand names, including 
LensPen, Bushnell, Kodak, Hakuba, and Carson Optical. (They're about $15.) One end 
includes a brush to dust away any hard particles or contaminants, and the other end features 
a circular pad coated with an optical cleaning compound. Apply gentle pressure on the lens, 
using smooth circular motions to remove any smudges. After each use, twist the cap a half 
turn to replenish the pad with cleaning compound. For cameras with a small lens, buy the 
smaller Mini-Pro model. 

Memory Card Cases 

Anyone who carries several digital memory cards knows that they're small and easy to mis- 
place or lose. Fortunately, several companies now offer cases designed specifically for mem- 
ory cards, such as the media storage wallets and small hard-shell cases made by Hakuba 
(www.hakubausa.com). Sold by photo retailers, these products are designed for holding two 
or more specific types of memory cards. Since I bought one of these accessories, I have not 
misplaced a single memory card. Highly recommended! 
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Picture-Taking Tips 



Wirn one or LOQ3.y S sophisticated digital cameras, any- 
one can produce decent snapshots with a point-and-shoot approach, using 
the fully automatic cam.era features. On the other hand, you can take much 
better digital photos by using a few careful shooting techniques and some 
of the user-selectable controls available with most midrange and higher- 
level cameras. In this chapter I'll discuss methods for making technically 
and aesthetically superior images, with an emphasis on travel, landscape, 
nature, and people subjects. 

Basic Techniques for Better Images 

In previous chapters, I mentioned some shooting techniques while discussing the value of 
certain camera features. It's worth considering these and a few others in more detail before 
moving on to specifics for making effective images of the most popular types of subjects. 
Especially when using a compact digicam, it's easy to develop sloppy shooting tech- 
niques. With extensive automation and an LCD monitor that's convenient for framing the 
shots, such cameras tend to encourage a point-and-shoot approach. This can produce pic- 
tures with technical problems and little of the visual appeal that we expect from our best 
images. No matter what subject type you shoot, the following techniques are useful for mak- 
ing technically excellent digital images (see Figure 7.1). 

Hold the camera steady. The primary cause of disappointing pictures is image blur produced 
by camera shake. When shooting with a compact digicam, this usually occurs when you use 
the LCD monitor for composing images, often holding the camera with one hand. The moni- 
tor provides the most accurate view of the subject, but this one-handed technique produces 
some unsharp images because of a lack of support. 
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To make sharper pictures, use the optical viewfinder instead. Hold the camera with 
two hands, with elbows tucked in close to your body for extra support; press the camera 
gently against your cheek or forehead. In low light, when flash is not practical or is prohib- 
ited, mount the camera on a rigid table top tripod or brace it against a wall for support. 

When shooting extreme closeups using a digicam with built-in lens, you will need to com- 
pose using the LCD monitor to ensure accurate framing. Because the viewfinder is above 
the lens, it does not encompass the same subject area as the lens, a problem in extreme 
closeup photography. To maximize the odds of making sharp images, hold the camera 
with both hands and prop your elbows against your body for additional support. 



Focus carefully. An increasing number of digital cam- 
eras employ a wide-area focus-detection system, using 
several focus points arrayed across the image area. 
This type of system generally focuses on the closest 
subject or on the largest object in a scene. Useful for 
quick shooting with an off-center subject, this snap- 
shot mode may not focus on your primary subject or 
the most important area. In a portrait photo, for 
example, the camera often focuses on a person's stom- 
ach instead of the eyes, which are the essential subject 
area in photos of people and animals. 

When the exact point of focus is important, 
switch to the single autofocus sensor option. Using 
only the small, central point, set focus for the desired 
subject area and recompose with sUght pressure on the 
camera's shutter release button. This locks focus until 
you take the picture by pressing the shutter release the 
rest of the way, producing an image in which the most 
important subject area is in sharpest focus. 

Use flash wisely indoors. Built-in flash is standard on 
digital cameras, and this feature is certainly useful in 
low light. But remember that a small flash unit has 
limited range, often a maximum of about 10 feet in 
the camera's ISO 100 setting (see Figure 7.2). A high- 
powered accessory flash unit may have a range of 20 
feet. (Check the owner's manual for specifics as to 
your own equipment.) If your camera has an ISO 400 
option, this can increase the effective flash range by 
about 50%. Even then, flash will not provide ade- 
quate "reach" for a distant bride and groom during a ceremony or the quarterback at a night 
football game, for example. As well, flash cannot light up the vast interior of a cathedral, 
castle, or cave. 

In some low-light situations, you will need to shoot without flash — but, remember, the 
shutter speed can be quite long. You will not be able to get sharp photos at shutter speeds 
longer than about 1/30 sec. at the short end of a 3x zoom or at speeds longer than about 




Figure 7.1: It's worth the extra effort to make technically 
excellent images that are sharp, well exposed, finely 
detailed, accurately focused, and nicely lit. 
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Figure 7.2: When using flash, especially in low light, move 
close to the subject. 

1/125 sec. at the long end. Use a tripod or brace your 

elbows on something solid. If you must handhold the 

camera, set the ISO to 400 for faster shutter speeds; if necessary, try ISO 800 if your camera 

allows. This step can be useful for producing images with less blur from camera shake, but 

remember this: at high ISO settings, many cameras produce considerable digital "noise," or 

artifacts resembling grain. That may be preferable to a grossly underexposed picture made 

with flash or a blurry picture made at the ISO 100 setting. 

Use flash outdoors. Although flash is most often used indoors, it can be just as useful out- 
doors on sunny days, for filling in shadow areas, especially in people pictures. That's why 
most cameras have a Flash Always On mode that will cause it to fire even if the built-in com- 
puter does not consider flash necessary. 

Activate flash to soften unflattering facial shadows cast by a hat, to brighten dark eye 
sockets, and to add a "catch light," a bright spot in the eyes that makes pictures of people and 
animals seem to come to life (see Figure 7.3). Also use flash in backlit conditions — against 
bright sky, sun, water, sand, or snow — for nicely lit photos of friends or family. The extra burst 
of light moderates the contrast level (between the bright background and the darker subjects), 
preventing one of two problems: a silhouette or grossly overexposed surroundings. On dark, 
overcast days, flash can help produce richer colors while adding some necessary contrast, with 
some shadows creating a more three-dimensional effect in otherwise "flat" lighting. 



Figure 7.3: Peo- 
ple pictures taken 
outdoors often 
benefit from the 
use of flash to fill 
in shadow areas. 



RECOMMENDATION: Outdoor Flash 

To ensure that the light from flash is subtle, you might need to reduce flash intensity. If your 
camera or accessory flash includes a Flash Intensity or Output control, also called flash exposure 
compensation, consider using this feature on sunny days. Set it to a minus position, -0.5 perhaps 
to reduce flash output for a natural effect, with the sun providing most of the illumination. Do not 
set a minus factor in backlighting; in fact, you might need to use a +0.5 or a +1 factor when the 
background is extremely bright. If your equipment offers no method for reducing flash exposure, 
try this: move farther from the subject, and cover the flash head with a few layers of facial tissue to 
reduce the amount of flash that will illuminate the subject. 
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Control contrast. Images made on days with strong sunlight often exhibit extremely high 
contrast. In addition to a harsh overall look, shadow areas are dark and murky, and bright 
areas are excessively bright. You can use image-editing software to improve excessively con- 
trasty images, but it cannot work miracles with blown-out highlight areas and dark shadow 
areas. It's impossible to add detail or texture that was not recorded by the image sensor. 

With nearby subjects, flash can help to even out the lighting, moderating the contrast, 
but flash is not practical for distant subjects such as land- or cityscapes. In such situations, 
try one or more of the following techniques. 

• If your camera has a contrast level adjustment control, select the Low setting to 
reduce overall contrast. 

• After downloading images to a computer, use image-editing software to increase 
contrast if the pictures seem a bit flat. (The software is more effective in increas- 
ing contrast than in reducing contrast.) 

• Whenever possible, try to take pictures when a cloud drifts over the sun, moder- 
ating contrast. 

Overexposure compounds the problem of contrast by making highlight areas exces- 
sively bright. Unless a scene includes important elements in shade, it's worth underexposing 
slightly by setting a minus exposure compensation factor, -0.5 perhaps. After taking a pic- 
ture, check the exposure in the camera's monitor, using the histogram display if it is avail- 
able. If the highlight areas are still too bright, reshoot the scene with a slightly higher level of 
minus exposure compensation. You can correct a slightly dark image with image-editing 
software after downloading the pictures to a computer, using tools such as Fill Flash, 
Lighten, Brighten, or, preferably, the more sophisticated Levels and Curves options discussed 
in Chapter 10 and 11. 

Shade the lens. On sunny days, stray light can strike the front of the lens and produce flare, 
a bright haze effect that degrades contrast and apparent sharpness. If your digicam accepts a 
lens hood accessory — or a tube that's intended for mounting filters — order one and use it to 
shade the front element. Avoid strong back lighting and side lighting by changing your 
shooting position. Or move around until you find a tree, a branch, or a building that casts a 
shadow and use that to shade the lens. You can also ask a friend to hold a cap close to your 
lens so it casts a shadow on the front element. 

Control wide-angle distortion. Most digital cameras' zoom lenses include a wide-angle focal 
length, generally around 37mm. This can be useful when you need to include an entire scene 
or a large group of people in an image. Problems can occur if you use the wide-angle lens for 
portrait shots. Because you must move in very close to fill the frame with a subject, facial fea- 
tures will appear distorted; the nose in particular will appear to be bulbous. For more pleas- 
ing photos, move farther from the subject, and zoom to a longer lens focal length. 

Wide-angle distortion can also occur when you photograph buildings, as in travel pho- 
tography. To include an entire structure, it's tempting to use the wide-angle setting of the 
zoom lens and then tilt the camera upward. This technique creates distorted perspective called 
keystoning: the building appears to lean over backward. Unless you want to take advantage 
of this effect for creative reasons, avoid tilting the camera upward. 

Use vertical framing and move farther from the subject, using a longer zoom setting if 
necessary; this should allow you to record an entire building without significant distortion. 
You can correct the remaining keystoning with some image-editing software, including 
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some of the Photoshop programs 
(see Figure 7.4). Avoid any major 
tihing of the camera. If your 
images include a lot of extraneous 
foreground detail, crop them with 
your image-editing software. A 
high-resolution image will not be 
significantly degraded, and a 4 " x 
6 " print should still be finely 
detailed. 

Select the appropriate settings. 

The fully automatic camera 
features are great when you want 
to take quick snapshots, but in 
more serious photography, plan to 
make settings yourself. As 
discussed in Chapters 1 and 6, 
select the most appropriate white 
balance for the lighting conditions. 
Set a wide or small aperture to 
control depth of field, the range of 
apparent sharpness that extends 
behind a focused point and ahead 
of it. If a photo seems too bright 
or too dark in playback, reshoot 
the scene after setting exposure 
compensation. 




Digicams rarely provide an accurate display of the image exposure on their LCD monitors. 
If your camera offers a histogram (discussed in Chapter 1 ), use that feature for evaluating 
your exposures. If a histogram is not available, adjust the monitor brightness level. After 
viewing many of your images on a computer monitor, you'll know whether the camera's 
LCD monitor should be set to a brighter or darker level; the correct brightness level will 
allow you to make better assessments of exposure. 

Think twice before using camera features such as the high level for color saturation, 
sharpness, and contrast. If you experiment with these features, you'll find that a high setting 
rarely produces a pleasing, natural effect. You can more effectively increase all three factors 
with image-editing software. 

Other camera features are far more valuable. Instead of using the default setting for 
image quality and resolution, select the highest level for each factor. This produces the largest 
image file with the most pixels, with the lowest JPEG compression, for the best possible image 
quality. If your camera offers a RAW recording mode, use this option if you plan to make 
large prints. Granted, you may need to buy a high-capacity memory card to hold more of the 
large image files, but these are becoming quite affordable. Regardless of the card, frequently 
review your pictures, and delete unsuccessful images to make space for new, better images. 



Figure 7.4: For 
an accurate ren- 
dition of a build- 
ing or other tall 
subject, don 't tilt 
the camera 
upward. 
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Advanced Shooting Techniques 

Most of the basic techniques are intended to produce images that are technically satisfying — 
sharp, finely detailed, nicely exposed, with focus on the intended area. The more-advanced 
techniques address aesthetic or creative issues, primarily effective composition for making 
images with great visual appeal. 

Granted, visual appeal, like beauty, is in the eye of the beholder. Still, most of us 
would agree on certain criteria. Cluttered backgrounds, partially blurred foreground 
objects, and tiny subjects dead-center in the frame and overpowered by irrelevant space do 
not make for an appealing picture. Today's high-tech digital cameras can almost take a 
picture for you, but they have yet to be programmed to seek out and arrange the visual 
elements. The following techniques are worth considering if you want to make pleasing 
digital photos (see Figure 7.5). 

Find a clear center of interest. Instead of forcing the viewer's eye to roam around a picture, 
searching for something to observe, include a specific object that achieves this goal. Whether 
that's a Beefeater in London or a boat on the Ganges, make it the focal point of the image to 
achieve your intended purpose. 

Exclude and simplify. Painters start with a blank canvas and add only pertinent subject mat- 
ter. We photographers start with a scene with numerous elements, and we must often con- 
sciously exclude extraneous subject matter and bright areas that would pull the viewer's eye 
from the primary subject. 

To present a clear message, a picture should generally have one strong center of interest 
and, perhaps, a second supporting subject. If the background is 
cluttered, find a better shooting angle or move your subject, if 
that's possible; foliage or a rich blue sky makes for a highly suit- 
able backdrop, especially for people. No matter what types of 
subjects you typically shoot, greater reliance on closeups should 
help to improve the visual impact of your pictures. 

To fill the frame with your subject, walk closer to your 
center of interest or zoom in for tight framing for a greater 
sense of intimacy. When the subject is vertical — a building, 
trees, most people, and so on — flip the camera to a vertical ori- 
entation to avoid wasted space at the edges of a frame. 

In wide-angle compositions, it's more difficult to exclude 
superfluous elements. Exclude competing subject matter by 
changing your shooting position, perhaps working from a low 
level to frame the subject against the sky. Defocus background 
clutter by using a long zoom lens setting, with a wide aperture, 
such as f/2.8. 

Use off-center framing. In most snapshots, the subject is in the 
center of the image area. This placement can be effective in tight 
closeups of people, animals, and some colorful icons, but off- 
center composition is more pleasing for many other situations, 
especially in wide-angle photos. That's because the center of any 
picture is not a usual resting place for the eye and a central com- 
position is static, not dynamic. The traditional way to create a 




Figure 7.5 : You will never use all the guidelines 
for effective composition for a single image, but 
keep them in mind whenever you're out shooting. 
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well-balanced picture, the Rule of Thirds, is a useful guideline that suggests placing the sub- 
ject one-third of the way from the edges of the frame. See Figure 7.6. (Use the focus lock 
technique described earher to ensure that you subject is sharply rendered.) 

Imagine that your camera's viewing screen is etched with grid lines, resembling a tick- 
tacktoe game. (In fact, some cameras include a feature to add grid lines to the LCD monitor 
as an aid to effective composition.) As you view the subject — whether a blossoming cherry 
tree in Washington, DC, or a deserted house in a ghost town — place the subject at one of the 
intersecting points. This technique works equally well with a horizontal and a vertical fram- 
ing and is far more effective than a dead-center, bull's-eye composition. 

The Rule of Thirds can also be useful in closeup photos such as portraits. Whether your 
subject is a person, a pet, or a wild animal, try to compose so the most important ele- 
ment—the eyes— are at one of the intersecting points. 



When taking pictures of moving sub- 
jects, friends walking their dog or a group of 
joggers, for example, leave some dynamic 
space in front of them. If your subjects are 
approaching from the right, leave lots of 
space on the left side of the image area for 
them to walk into, at least in the imagination 
of anyone who views your photos. Do the 
same with a static subject, your son looking 
toward the left, for example, leaving space 
on the left side of the frame so that he has 
somewhere to look within the image area. 

Emphasize dramatic skies by placing 
the horizon low in the frame, along the low- 
est line in your imaginary grid. If the sky is 
dull, but important to the story, place it at 
the highest line. When the subject is quite 
large in the frame, as in a closeup portrait 
for example, place the most important sub- 
ject element — the closest eye, perhaps — at an 
intersecting point. This is one of the two pri- 
mary ways to avoid excessive empty space 
above the subject. 




Figure 7.6: For effective composition, try to frame a scene so the pri- 
mary subject element (the opening in the arch in this case) is at a 
point that's roughly one-third of the way in from the edges of the 
image area. 



In many off-center compositions, especially in wide-angle images, the frame will have 
some empty space if the primary subject is quite small. Try to include a secondary, smaller 
or more distant object too. This provides a resting place for the viewer's eye as it explores 
the rest of the picture area. 



Work the subject. Photographers using 35mm cameras are usually concerned about the cost 
of film and processing. Consequently, they often hesitate to really work a subject by shooting 
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lots of frames. With a digital camera, this concern is not relevant because you can quickly 
delete any images that are less than ideal. Explore the subject from a variety of angles, with 
and without flash, at longer and shorter settings of the optical zoom lens, and so on. Gener- 
ally, you'll find that you rarely capture the essence of the subject in the first shot. 

Use effective visual design. If you take a college course in fine arts, you may find entire 
semesters devoted to the many principles of effective composition. At the risk of oversimpli- 
fying the issue, here is a brief summary of a few valuable concepts. 

Compose boldly. Consider other elements of art when looking for a picture in any vast 
scene. Look for the rhythm of repetitive elements, a dynamic diagonal, contrasting 
color, texture, or shape, a unity of design, and so on. 

Find leading lines. Particularly with landscapes and panoramic city scenes, it's worth 
trying to find some subject element that will lead the viewer's eye into the image, from 
left to right or from the bottom to the top. Such objects include a road receding toward 
a distant town, ice floes in water leading to a glacier, the graceful S curve of a river 
flowing from a mountain, a series of fishing boats at various distances from a village, 
and so on (see Figure 7.7). 

Create a sense of depth. For a three-dimensional feel in a two-dimensional picture, use 
a wide-angle lens and include subjects in the foreground, midground, and background. 
A leading line plus some overlap of the elements can help produce apparent depth, 
whether the subject consists of a street scene or a pristine beach with colorful umbrellas. 

Try diagonal compositions. Diagonals can be effective, especially when the line runs 
from one corner of the image to the other. Such framing can produce an image com- 
posed of two triangular sections; in that case, include important subject matter in both 
triangles to maintain balance. At a market for instance, place the lines of a stall on a 
diagonal, including colorful vegetables in one image area and a vendor in the other. 



figure 7.7: 
Friends who 
view your images 
may know little 
about the princi- 
ples of visual 
design, but they 
will find your 
well-composed 
images pleasing. 
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With moving subjects, a diagonal composition has another advantage: it can help to 
convey an impression of movement or steepness. For example, for a photo of a Jeep 
climbing a moderate Utah hill, try tilting the camera to make the incline appear much 
steeper for a more dramatic image. 



RECOMMENDATION: Rules Of Composition 

Some of the compositional devices discussed in this chapter are often referred to as rules but 
are actually guidelines. Experienced photographers often break the rules for specific creative rea- 
sons— to make a point, to create tension, or to establish a mood. Before doing so, it is worth 
knowing and practicing guidelines that have been proven successful in both fine art and photogra- 
phy. After they have become second nature to you, begin to experiment. For example, you might 
try placing a circular subject in the center of the frame for formal symmetry, including urban clut- 
ter around an ancient monument, or placing a Civil War reenactor near the edge of a frame, so he 
appears to be looking out of the image area for a sense of tension. But do so knowingly and inten- 
tionally. Finally, plan to file or delete the less-than-effective images that you make while experi- 
menting, showing only your most successful images to others. 



Make Better Travel Images 



Watch someone browsing through National Geographic Traveler, Islands, or Arizona High- 
ways magazine, and one fact will become apparent: most people are quick to evaluate the 
impact of an image, flipping past any that do not capture their interest. Unless a photo offers 
a powerful visual statement, it won't hold their interest for long (see Figure 7.8). 

After decades of saturation by television, the Web, and other media, we quickly tire of 
the record shots that merely present information about a location. Usually, it's the bold, 
graphic, stunning, or dramatic images that capture our interest. To increase the visual impact 
of your travel photos, consider the following techniques. 

Do some research. Before leaving 
on a trip to any new destination, 
look for picture books on that 
area. When you arrive, check out 
the postcards and souvenir books 
that you'll find in many stores. 
Make a note of the most photo- 
genic locations, and plan to visit 
them yourself. Without resorting 
to imitation, develop your own 
strategies for effectively communi- 
cating a sense of place. These will 
help to convey your intended mes- 
sage, satisfying a principal goal of 
any visual medium. 



Add human interest to your 
images. Most travel pictures seem 
to include certain basic subjects — 
buildings, city scenes, and 




Figure 7.8: Effective travel images generally include interesting subject matter, 
pleasing composition, vivid colors, and, most important, people. 
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Figure 7.9: With some self-confidence and people skills, and occasionally, a 
small tip, you will often be allowed to photograph people that you meet while 
traveling. 



landscapes. Such location shots are 
important, but all too often they 
do not include people. As profes- 
sional travel photographer Bob 
Krist (www.bobkrist.com) says, "If 
your friends are all landscapers 
and architects, they'll love your 
scenic and building pictures. 
Otherwise, people want to see 
pictures of people." 

Frankly, we all find it difficult 
to take photos of strangers. Conse- 
quently, most travel pictures depict 
buildings and landscapes, often 
with a travel companion posing 
stiffly in front of a landmark. Sure, 
take such mandatory shots for 
your album or web page, but then 
go a step further. Shoot some can- 
dids of your family or friends inter- 
acting or involved in some activity. Keep your camera handy while they're canoeing in a 
national park, trying on a wild hat in a market, riding an uncooperative horse in Utah, and 
so on. 

Include local people. Also plan to include some local residents in some images, to help define 
the essence of a place. In his book, Spirit of Place - The Art of the Traveling Photographer, 
Bob Krist recommends that you approach strangers with self-confidence, with a pleasant 
demeanor, and with respect and a basic understanding of the culture. Smile, make small talk, 
and use a bit of charm. In some areas, a tip or a small gift is considered mandatory. Street 
performers and artists (see Figure 7.9) earn their living from gratuities and such individuals 
expect a small contribution. If you want to photograph a vendor, make a small purchase 
from them to establish rapport. 

If you don't speak the language, try a smile and a raised camera to overcome that bar- 
rier. Some people will not want to be photographed. In that case, reply with a pleasant nod 
and move on, until you find a more cooperative individual or group. When you do sense 
consent, start with a quick wide-angle shot. As your subject becomes more comfortable, 
move in closer, making more intimate wide-angle images. Finally, take some tight portrait 
shots too with a longer lens, using fill-flash to add sparkle to your subject's eyes. Conclude 
with a thanks and a cheerful good-bye. 



A digital camera's LCD monitor can be a real icebreaker with strangers. After you take a 
photo of some people or their goods in a market, let them see the image. You'll probably 
find that they'll want you to take even more pictures, allowing you to make better compo- 
sitions and tighter closeups. Others in the area will often become more cooperative too, 
and you'll come away with many great people pictures. Unless you are certain that you 
will make good on your promise, do not offer to send prints of your images to dozens of 
individuals. 
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Find interesting events. People involved in unique cultural situations are ideal for evoking a 
sense of place. During your research, and after arriving at your destination, ask about any 
festivals, historical reenactments, or other celebrations taking place. An event of this type is 
also ideal for those who are too shy to approach strangers asking for permission to take pho- 
tos. During a parade, cultural demonstration, or other outdoor group performance, photog- 
raphy is usually accepted or encouraged (see Figure 7.10). 

If you want to take pictures of individual performers afterward, be sure to ask for per- 
mission. You may also find that some of the participants will agree to pose with your family 
or friends; this will allow you to make personalized photos for your vacation album or fam- 
ily web page. 

Expand your horizons. While filling the frame is a useful technique, as discussed earlier, not 
every situation benefits from tight framing or the use of a long lens focal length. In a photo 
of a wood carver, for example, consider including the artifacts of their trade in some of the 
frames, using a wide-angle lens setting. Use the shortest focal length in a digicam with a 
built-in lens or the shortest lens available for a digital SLR camera to include both the 
primary subject and supporting elements. To maximize depth of field, the range of apparent 
sharp focus, set a small aperture (large f/number), such as f/11. 

When using a wide-angle lens for buildings or trees, you may occasionally want to tilt 
the camera upward, using the resulting keystoning distortion for creative effects. Move in 
close to the subject, and tilt the camera upward at a steep angle for maximum distortion; this 
will make your creative intention obvious to the viewer. 

Take advantage of bold colors. Most people love rich, vibrant colors, so it's worth looking 
for travel subjects with brilliant hues and tones. Watch for colorful artifacts, especially the 
symbols of tradition or culture — a decorated saddle in Mexico, a colorful mask in Venice or 



Figure 7. 1 0: 
Attend an out- 
door public event 
if you want to 
take many pho- 
tos of local 
people while 
traveling. 
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the Caribbean, and native handi- 
crafts in the southwestern United 
States (see Figure 7.11). In a mono- 
chromatic scene, find a dash of 
color to act as a key element or 
accent. And seek out ceremonies, 
parades, celebrations, and festivals 
while traveling; you should find 
people costumed in a riot of color 
at many such events. 

Use a polarizing filter. If your digi- 
tal camera accepts filters, consider 
buying a polarizer to make out- 
door images with deeper color sat- 
uration. The filter can enrich blue 
skies and intensify colors that 
would otherwise appear washed 
out. Rotate the filter to increase or 
decrease its effect, watching the 
changes in the camera's LCD moni- 
tor. You'll find that the polarizer is most effective when light strikes your subject from the 
side. If the filter does not seem to have much effect, change your shooting position relative to 
the sun, and try again. 

Explore the subject. Some travelers are serious about making excellent images, and others 
find it difficult to move beyond the snapshot mode. All too often, I see people quickly snap- 
ping a shot of some great scene and getting back into their vehicles or tour buses. Although a 
parking area may be the single best location for a great photo, most subjects are worth 
exploring. Walk around until you find the ideal vantage point for a scene. If you find a beau- 
tiful background, wait until some local people walk into the scene or recruit some of your 
companions to do so. 




Figure 7.11: Local artwork or icons with vibrant colors, enriched with a polar- 
izing filter, often make for pleasing images in travel photography. 



Make Better Landscape and Nature Images 

Since the earliest days of photography, landscapes have made a compelling subject, and we 
still take more pictures of outdoor scenes than of anything else, except friends and family. 
That's understandable, since the outdoor world does offer a lot of irresistible subjects — land- 
scapes, gardens, trees, waterfalls, and flowers, for example. Although it's easy to take quick 
snapshots using a digicam's Landscape or Nature Program mode, making appealing images 
requires a more advanced technical and creative approach (see Figure 7.12). In addition to 
the techniques discussed in the previous sections, such as maximizing depth of field in wide- 
angle images, consider the following recommendations. 

Take advantage of the best light. The color, angle, and quality of light differs throughout the 
day. Take advantage of the various characteristics of light to make the most effective images. 

For landscapes, you'll find the most pleasing iUumination in early morning and late 
afternoon on sunny days. At these times, your subject may be bathed in a golden glow as the 
reddish light produces a warmer, mellower image than the cool (bluish) light around midday. 
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Whether your subject is a city park, 
sand dunes, or red rock arches in 
Utah, the rich golden hght will 
warm and enhance the scene. 

Because the sun is low in the 
sky early and late in the day, you 
can also take advantage of side- 
lighting. Move around until the sun 
is to your side. Now, the shadows 
cast by your subjects will be obvi- 
ous in the photos, helping to create 
a three-dimensional effect. Low- 
angled side-lighting also enhances 
texture as light skimming rock, 
sand, and other rough surfaces 
forms pockets of contrast produc- 
ing a strong tactile impression. 

For nature subjects — gardens, 
a hillside of wildflowers, or closeups 
of individual blossoms — the soft 
light of a cloudy/bright day is prefer- 
able to direct sunlight. In the dif- 
fused and even illumination, con- 
trast is gentler, without dark shad- 
ows and extremely bright highlights; 
colors are richly saturated because 
they are not washed out by harsh 
light. On dark, heavily overcast 
days, use flash for nearby subjects to 
produce a brighter effect with richer 
colors. If your camera includes a 
flash exposure compensation con- 
trol, try shooting with a -0.5 or -1 
setting for a subtle flash effect (see 
Figure 7.13). 

At times, you'll find that the 
natural light is not ideal when you 
first notice a photo opportunity; 
make a note to return at another 
time of day, if possible. Or wait 
until a cloud drifts over the sun for 
softer, more diffused illumination 
for nature subjects. 




Figure 7.12: Pleasing landscape images call for effective light, framing, focus, 
and depth of field. 




Figure 7.13: Many nature subjects benefit from soft, even illumination. 



Whether you shoot a landscape or a more intimate nature subject, on a bright sunny day 
or in overcast conditions, use a polarizing filter as suggested earlier. This accessory can 
remove glare fi-om rocks, leaves, flower petals, and water, so colors appear richly satu- 
rated instead of washed out. 
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Figure 7.14: After making the usual wide-angle landscape 
image, zoom to a longer lens setting, and isolate individual 
details. 



Start with an establishing shot. For the first in a series 
of images of a landscape or a nature subject, use the 
shortest end of your zoom lens to record an expansive 
view. Often, you'll find that the image includes many 
elements that will compete for viewer attention. It's dif- 
ficult to tell whether the image is about a tree, the flow- 
ers, the stream, or the interesting cloud formation. Con- 
sequently, an ultrawide is not the ideal lens for snapping 
distant landscapes from a roadside lookout. Move in 
closer if at all possible to fill the wide-angle image with 
the most important subjects (see Figure 7.14). 

Zoom to a longer lens setting. Whenever you're con- 
fronted by a vast landscape, such as a panoramic 
Caribbean beach at sunset, try to analyze what 
attracted your interest. Perhaps it was the evening 
light dancing across wet pebbles, the repeating pattern 
created by rippled sand, or pounding surf breaking 
over tide-worn rocks. Plan to make these appealing 
components the subject of a detailed photographic 
study using the long end of your zoom lens. 

Make a series of images of individual elements 
that give the scene its special charm. Let each of these 
act as a symbol for the viewer, to represent the mood 
and the characteristics of this place and time. Some of 
your subjects will be as abstract as a contrasting color 
or lighting; others can be as simple as the dynamic 
shape of some natural form; a few may be as bold as 
the line created by land and water as they meet. Most 
of your pictures will be nothing like those of other visi- 
tors. Instead, they will reflect your own individual style, 
your personal interpretation of a well-traveled location. 



Control depth of field. For a panoramic landscape, we usually want extensive depth of field 
with the foreground, midground, and background aU quite sharply rendered. Use a wide- 
angle lens and set a small aperture such as f/11. Because depth of field (discussed in detail in 
Chapter 6) extends two-thirds behind the focused point and one-third in front of it, set focus 
for a point roughly one-third of the way up from the bottom of the image area. These tech- 
niques will maximize the range of apparent sharp focus. 

In nature closeup photos, of a blossom for example, the opposite effect is preferable — 
very shallow depth of field. The background, or surrounding elements, should not be sharply 
rendered because they will compete for the viewer's attention, drawing it away from the cen- 
ter of interest. Use the longest zoom setting, and move in close to fill much of the frame with 
your subject. Select a wide aperture (a small f/number), such as f/4, to minimize the range of 
apparent sharpness. With a vertical subject, flip the camera to a vertical orientation so that 
the image includes less of the subject's surroundings. 

Focus carefully. In tight closeups of nature subjects, there is little depth of field to mask any 
focusing error. Focus precisely on the most important subject area, a flower's pistfl and sta- 
men, for example. 
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Many digicams cannot focus closer than about 10" unless you select the Macro focus- 
ing mode. Unfortunately, some cameras automatically zoom the lens to a wide-angle position 
when Macro mode is selected; that is rarely appropriate for closeups of a small nature sub- 
ject. If your camera does so, avoid using the Macro mode. Move a bit farther from the sub- 
ject, and use conventional focusing with the longest zoom setting. Crop the photo with 
image-editing software later, in your computer, if necessary. 

Use a tripod. At the long shutter speeds required when shooting landscapes at small aper- 
tures or extreme close-ups of nature subjects with high magnification, the least camera shake 
is amplified. If you use a tripod, your images will be sharper. 



Make Better People Pictures 



Digital cameras are ideal for people pictures, in part because our subjects can see an image 
within seconds after it is taken. This tends to make them more involved in the process and 
often, more likely to be cooperative when you want to make several images, using various 
poses. The visual feedback is also useful for the pho- 
tographer, because it confirms when an image is just 
right, with a suitable pose and desired look. In this 
section, I'll provide some tips for making more satisfy- 
ing people pictures, of several types (see Figure 7.15). 

Despite your best efforts, many people pictures 
will benefit from some image enhancement. After delet- 
ing unsuccessful images — due to serious technical 
errors, uncomfortable poses, or poor facial expres- 
sions — plan to perfect your best photos using image- 
editing software. You might need to eliminate red-eye, 
remove blemishes, tone down a bright, distracting area, 
blur or crop distracting clutter, correct slight contrast, 
exposure, and color problems, and so on. Some of these 
techniques require a great deal of experience and 
expertise; they should not be considered alternatives to 
getting the image close to ideal, in-camera. 

Techniques for Making Pleasing 
Portraits 

Most posed images are snapshots, with the subjects 
saying "cheese" or acting up for the camera, generally 
in cluttered surroundings. If you want to shoot more 
satisfying portrait images, you'll need to engage the 
subject and take greater control of the situation. The 
following techniques should help to produce more pro- 
fessional looking portrait shots. 




Find a clean Background. Regardless of the location, 
pose the subject against an uncluttered background. 
Outdoors, you'll find that foliage or an area with deep 



Figure 7.15: We take more pictures of people than of any 
other subject type, so it's worth taking the time to make 
pleasing images instead of snapshots. 
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Figure 7. 1 6: 
Whether you 
make portraits 
that are posed or 
informal, the 
techniques are 
similar. 




shade or a deep blue sky work particularly well. Indoors, a plain wall is preferable to an area 
that includes a lot of small items as well as bright and dark areas. Although you can 
minimize the visibility of clutter with image-editing software, it's much easier to start with a 
clean background. When the surroundings are important — as in environmental portraits, 
depicting the subject in a location that tells us more about them — remove as much clutter as 
possible, and add props that help to reinforce the theme. 

Shoot more verticals. Since portrait images generally feature a vertical subject, you'll often 
want to use a vertical camera orientation, except, perhaps, for some environmental portraits. 

Use a telephoto lens setting. For a tight portrait shot, the equivalent of an 85mm to 115mm 
zoom setting works best for making a head and shoulders photo without getting too close to 
the subject and without including much of the surrounding area. (With a digicam with a 3x 
zoom, this will be near the long end of the zoom range.) Using a long focal length produces a 
flattering perspective, without the distortion that you get when using a wide-angle setting 
and moving in close. The greater camera-to-subject distance is also more comfortable for 
everyone involved (see Figure 7.16). 

Perspective refers to a two-dimensional representation of a three-dimensional subject, but 
the full concept is difficult to define briefly. In the practical terms used in this book, accu- 
rate perspective refers to an image or lines within an image that appear normal and pleas- 
ing, as the eye expects. Pleasing perspective does not exhibit the keystoning distortion dis- 
cussed earlier, exaggerated perspective (a looming foreground object), or obvious 
compression (objects appearing to be closer together than in reality). People pictures with 
normal perspective appear natural and flatter the subject. 



Control the lighting. Whether shooting indoors or out, plan to use flash for even lighting in 
most of your images. In low-light conditions, red-eye can be a problem with on-camera flash; 
use the red-eye reduction flash mode and brighten all room lights to cause your subject's 
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pupils to close down in order to reduce this ghoulish 
effect. Correct any remaining problem later, with 
image-editing software. 

If you are using an accessory flash unit for indoor 
shooting, and if it allows you to tilt the flash head 
upward, try some shots with indirect illumination, 
bouncing the flash light from a white ceiling. This 
offers benefits over direct flash: it prevents red-eye and 
hard shadows behind the subject, and the soft illumi- 
nation is quite pleasing. But bounce flash may not pro- 
duce catch lights in the eyes; you may need to add 
some later, with-image editing software. Some flash 
units also rotate, allowing you to bounce flash light 
from a white wall; try some images with this technique 
too, if your equipment allows. It often produces more 
pleasing photos than light bounced from a ceiling. 

If you prefer to use window light instead of 
flash, position your subject near a window; this illumi- 
nates one side of their face. Ask someone to hold a 
reflector (such as a large white sheet of cardboard) on 
the other side of the subject to bounce light that will 
fill in the shadow area. 

Shoot from the subject's eye level. Particularly with 
children or with adults who are seated, avoid shooting 
from a position that is above the subject's eye level. 
For more pleasing portraits, without distortion of per- 
spective, kneel or sit on the floor if necessary to make 
images in which the subject is level with the camera 
(see Figure 7.17). 




Figure 7.17: Even when taking quick snapshots of family 
and friends, it's worth using some of the techniques dis- 
cussed in the text. 



Capture the right instant. Unless you want to make a 
formally posed photo, try to engage the subject in con 
versation or humor. Take a shot whenever the expres- 
sion seems just right, shooting as many images as necessary. Generally, you'll want eye con- 
tact for a sense of intimacy. In others, ask the subject to look away from the camera, gazing 
into the distance, reading a book, or simply deep in (apparent) thought. When the pose 
seems relaxed and natural, take the picture. 

Use the right camera settings. For portraits, a moderately wide aperture such as f/5.6 is 
often ideal; there is enough depth of field for the entire subject without excessive depth of 
field that would render background elements sharply. 

If your camera allows you to adjust sharpness, contrast, and color saturation, set all 
three factors to Low. This should produce softer, more-flattering portraits with attractive 
skin tones. After downloading the images to your computer, adjust all three factors, as well 
as sharpness or blurring, as desired for the intended results. 



Techniques for Taking Pleasing Candid Images 

Candid images can be completely unposed, capturing subjects who are totally unaware that 
you are holding a camera. However, they may also be semicandid. The subject is aware that 



134 CHAPTER? ■ Picture-Taking Tips 



Figure 7.18: It's 
difficult to take 
technically excel- 
lent people pic- 
tures that are 
totally candid; 
exercise a bit of 
control and make 
semicandid pho- 
tos instead. 




you will take some pictures, but is 
ignoring you and proceeding with 
some activity — creating a sculp- 
ture, opening gifts, playing with a 
pet, chatting with a friend, and so 
on. Because the subject is not pos- 
ing per se, you might need to shoot 
more frames than you would in a 
portrait setup, in order to make a 
few really great images. 

The semicandid photo offers 
greater control and is more com- 
mon than a totally candid shot, 
particularly when it includes sev- 
eral people (see Figure 7.18). That's 
because natural interaction is almost always preferable to a posed group photo. This type of 
image is often ideal for family pictures, for environmental portraits (of the subject in a famil- 
iar location, involved in a familiar activity), and for images of people that you encounter 
when traveling. 

You can provide suggestions for your subjects, but then allow them to become involved 
in interaction or some activity. Be ready with the camera to capture the interaction or activ- 
ity as it happens. Although some of your subjects will insist on posing, they'll soon tire of 
that posture, and you'll start getting some candid shots. Many of the techniques discussed 
earher in this chapter apply here. Other factors to consider include the following. 

Plan the photo session. Before taking out your camera, discuss your plans with the subject, 
rearrange the surroundings and the subject's location, remove clutter and add appropriate 
props to reinforce any theme, turn lights on or off, and so on. Then allow your subject(s) to 
proceed while you take pictures from time to time. 

If you're planning to make images of your children baking cookies, for example, line 
up all the ingredients, and get out the bowls, spoons, measuring cups, and cookie sheets in 
the kitchen. Remove superfluous items. Close the blinds over a window, and remove framed 
pictures from the wall, to prevent reflections on the glass if using flash. Coach your children 
as to what they should do, and shoot a series of images during the baking process. Try not to 
direct the action. 

Some of the images might include a wide-angle shot of the spotless kitchen; the kids 
helping put out ingredients; closeups of individual bakers pouring or mixing; a subject lick- 
ing the bowl; the kids putting the cookies into the oven; the kids wolfing down cookies later; 
and so on. 

Be aware of equipment delays. Natural expressions are fleeting. Be prepared to shoot quickly. 
Remember that few digicams will make an exposure the instant that you press the shutter but- 
ton; there is usually some delay, whether a half-second or two seconds. This shutter lag can 
mean missing a gesture or getting a shot of the back of your subject. To minimize this prob- 
lem, prefocus and hold the shutter button pressed halfway. When you decide to take a picture, 
the shutter lag will be quite short, increasing the odds of capturing the desired moment. 

When using flash, there will also be a delay after every shot, while the flash system recy- 
cles and is ready for another exposure. This delay can be quite long in low light conditions 
and quite short in bright light, in which flash output is minimal. Unless you want to spend a 
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Figure 7.19: During amateur sports events, you can generally get close to the 
action. 



fortune on professional lighting 
equipment, there is really no solu- 
tion to this problem. Remain aware 
as to when the flash is ready, usual- 
ly signaled with a light in or near 
the viewfinder. This will help pre- 
vent the frustration of trying to 
take shots while the flash is still 
recycling. 

Use effective outdoor shooting 
techniques. When shooting in 
good light, do so without flash; set 
the camera to the burst or continu- 
ous mode so you can shoot a series 
of images quickly. In order to 
maintain a discrete distance while 
filling the frame, use the longest 
zoom setting of your camera's 
built-in lens. Find a shooting posi- 
tion that will allow you to frame 

your subjects so they are front-lit by the sun, while excluding clutter: parked cars, signs or 
picnic tables. 

Try shooting sports action. If your children are involved in some team sports, you might 
want to shoot some semicandids of their activities (see Figure 7.19). Although you may need 
super telephoto lenses for professional sports, a 3x zoom or a 200mm lens on an SLR cam- 
era will work fine at children's events where you can get close to the action. If your digicam 
accepts a 2x or 3x telephoto lens adapter, you might want to buy one; it will allow you to fill 
the frame with more distant action. 

When you arrive at an event, look around for a couple of suitable shooting positions 
that are close to the action, safe for you and for the competitors, and not in the line of sight 
of spectators. During a soccer game, for instance, find a position near the goal; this will 
allow you to get closeups of the scoring action. When you're attending any type of race, try 
to get close to the starting line and, later, to the finish line. 

If you wait until the action gets close to your chosen position, you should get some 
great shots using the camera's continuous (burst) mode to shoot a series. Compact digicams 
do not include an autofocus mode for tracking a fast-moving subject, but you should get 
some good shots if you prefocus on a likely spot and use a fast shutter speed, such as 1/500 
sec. Most digicams include a sports Program or an option for selecting a shutter speed; either 
is useful. 

And a final tip: If your lens is not long enough to fill the frame with some dynamic 
action, take the picture anyway. Later, crop it with image-editing software until your subjects 
do fill the frame. The resulting (smaller) image file may not be suitable for making large, high- 
resolution prints, but it should be fine for 4 " x 6 " prints and for use on a family web page. 



Scanning Techniques 



IVJ-OSr or LIIC 13.LCSL flatted and fllm scanners are user 
friendly, incorporating features and software that allow even the novice to 
make good scans with the automatic features discussed in Chapter 2. Simplic- 
ity is great, but imaging enthusiasts will want to take advantage of the more- 
sophisticated capabilities available with the better scanners. In this chapter, 
I'll discuss the essential concepts and provide techniques for generating the 
best-possible scans, suitable for making prints of exhibition quality. 



Print-Scanning Techniques 

If you decide to buy a flatbed scanner (see Figure 8.1), 
you will find it fairly easy to start making good scans 
from photographic prints. Although many flatbeds 
offer full automation for making a scan quickly, you 
will often get better results by taking some control. 
After loading the scanner software and setting 
up your machine, follow these steps, and you'll be 
making good scans within 30 minutes. 

1. Clean the scanner's plate glass with an antistatic 
cloth, a brush, or a microfiber cloth designed for 
cleaning camera lenses. If necessary, use a bit of 
a lens-cleaning solution to remove smudges. 
Gently clean the photograph as well. Prevention 
is better than the solution: spending a great deal 
of time later using image-editing software to 
remove defects. 




Figure 8. 1 : Flatbed scanners are optimized for digitizing 
photographic prints and other reflective artwork. 
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Figure 8.2: If you 
start with a large 
color print of 
high quality, you 
can make an 
excellent scan 
with the tech- 
niques discussed 
in this section. 
This scan was 
made from an 8 " 
XlO" print. 



A negative or a slide (or a larger transparency) includes substantially more image data 
than a print, allowing for better scans. If your flatbed scanner includes a transparency 
adapter, you'll want to scan a negative or a slide instead of a print as discussed in the next 
section. 

2. Because you'll get the best scan from the largest image, select the largest available print 
of any subject; scan an 8" x 10" instead of a 4" x 6" print, for example (see Figure 8.2). 
Place it face down on the scanner's plate glass, making sure that it is not crooked. 

3. To start the scanner software, press the One Touch button, open the software in your 
computer, or select the Import option in your photo-editing software. If the fully auto- 
matic scanning process starts, click Cancel to open the manual scanning screen. 

4. Make sure that this screen indicates that the software is set for scanning a color photo- 
graph. (As discussed later, also scan black-and-white photos with the Color option.) If 
a preview scan is not made automatically, click Preview to produce one. Find the tool 
that lets you crop the image. Crop so that only the pertinent portion of the image is 
outlined in the Preview screen. Eliminate extraneous areas so that the image data file 
will not be unnecessarily large and will not slow the scanning process. 

5. Check the brightness and contrast; click Auto Expose or Auto Correction if the soft- 
ware provides these options. 

6. Access whatever additional exposure adjustment tools (such as Exposure, Adjust High- 
lights, and Adjust Shadows) are available, and use them to adjust the preview image 
until it looks just right. Your image should be clear and moderately bright with full 
detail in both light and dark areas (see Figure 8.3). An ideal exposure is as bright as 
possible while maintaining detail in highlight areas of the image. 
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RECOMMENDATION: Optimizing a Print Scan 

It is worth spending a few minutes with the various features of your scanner software, especially 
adjusting exposure, contrast, and color rendition. This reduces the amount of work you'll need to 
do later in image-editing software. In the "Film-ScanningTechniques" section later in this chapter, 
I'll discuss more advanced scanning techniques and the use of additional tools in the scanner soft- 
ware. Most flatbed scanners do not include all the advanced image-correction features, such as 
Curves, Levels, or the highly versatile Unsharp Mask tool. That's not a problem when scanning 
prints, because prints do not contain as much information as a piece of film, and the basic tools 
let you produce very good scans. 

If you own a flatbed scanner with a transparency adapter and plan to scan slides and negatives, 
you'll want the more sophisticated capabilities available with more versatile software. In that case, 
you might want to upgrade to an after-market software such as SilverFast SE, available as a down- 
load for about $49 from www.silverfast.com. This software includes tools for intelligent auto- 
adjustments for exposure and sharpness, dust and scratch removal, color correction, and color 
cast removal, plus a feature forgetting optimum results when scanning color negatives made with 
any of more than 1 00 specific films. 



7. Find the color adjustment tools, and make any 
necessary corrections to eliminate any color cast. 
You might also want to increase color saturation 
(richness) slightly; a 10% to 15% increase can 
be useful unless the original photograph already 
exhibits a vivid color rendition. Do not increase 
saturation too much because that can cause loss 
of detail, particularly in the most saturated areas 
of an image. 

8. Set the resolution. The software should offer 
several options, including one for 300 dpi, 
which is useful if you plan to make prints from 
the scan. Since most prints are produced at an 
output resolution of 300 dpi, a scan of 300 dpi 
results in an image file that can be printed at the 
same size as the original. Doubling the scan res- 
olution to 600 dpi results in an image file that is 
four times larger, suitable for making a much 
larger print from the scan, useful if you own a 
large format printer. (The resolution is quadru- 
pled because both horizontal and vertical resolu- 
tion are doubled.) 

9. The software should also include some controls 
for setting the size of the image file (in mega- 
bytes) or the target size (in inches) of the print 
that you want to make from the scan. It might 
also have a control for setting the magnification. 
These options are simply additional tools that 
help you determine the settings to use for a par- 
ticular scan. To become familiar with these 




Figure 8.3: Especially when scanning a very contrasty and 
excessively bright or dark print, take the extra time to 
make adjustments, and you can generate a digital image 
that is actually superior to the original print. 
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tools, set the target size for 5" x 7", or set the magnification to 70% to produce exactly 
the same result, if you are scanning an 8 " x 10 " print. The software will now indicate 
that the scan will produce an image file size of about 9MB. That is small enough to 
allow for fairly fast scanning and large enough to make an excellent 5 " x 7" print. 

10. Reset the magnification to 100%, or reset the target size to 8" x 10". Be sure the reso- 
lution is still set for 300 dpi. 

11. If the software provides a feature for automatically sharpening the image, perhaps 
denoted as Unsharp Mask or USM, leave it off. Plan to sharpen the scan later, in your 
image-editing software, using that program's more effective sharpening options. 
(Despite its unusual name, Unsharp Mask does produce sharpening.) If your scanner 
software has a fully adjustable USM tool, you might want to try it. The amount of 
sharpening you'll want depends on the size of the scan you are making. As a starting 
point, try the following settings if you specified the settings in the earlier steps: Amount 
25%, Radius 1.5 pixels, and Threshold 4 levels. (In Chapter 9, you'll find a full discus- 
sion of the various issues relating to Unsharp Mask.) 

12. Click Scan to start the scanning process. In a minute or less, the scan should be com- 
plete, and you should be viewing the scanned image. Save this master file in a logical 
folder in your computer in the TIFF format. 

Why save ascanned image as Tl FF (Tagged Image File Format) instead ofJPEG (Joint 
Photographic Experts Group)? Saving as aJPEG compresses the file so it's smaller, but 
JPEG is a "lossy" format. It discards some information during the compression process 
and discards more information each time that you open and resave a file. A TIFF file is 
much larger but preferable. Because information is never discarded for compression, opti- 
mum image quality is maintained. 



Film-Scanning Techniques 



As discussed in Chapter 2, you can use a film scanner or a flatbed scanner with a trans- 
parency adapter to digitize slides and negatives. A suitable high-resolution flatbed can be 
useful if you occasionally need to scan film and do not plan to make large prints. When using 
such equipment, the scanning process is similar to the steps described in the previous section, 
but you'll need to select a much higher resolution setting for the tiny original. When experi- 
menting, try the highest dpi level, usually 1200 dpi or 2400 dpi, depending on the machine 
you're using. This will produce a high-resolution scan in a large image file. 

If you want to scan many sfides or negatives and want digital images of higher qual- 
ity — particularly from a small 35mm film frame — consider buying a dedicated film scanner, 
with at least 2700 dpi resolution and a wide dynamic range, as discussed in Chapter 2. Your 
image files will exhibit superior color rendition, range of tones, sharpness, and definition of 
fine detail as confirmed by Figure 8.4. 

In addition to generating scans of higher quality, dedicated film scanners typically offer 
another benefit: they include more versatile software that provides some of the tools that you 
find in image-editing programs, such as Photoshop Elements 2. You can use these tools to 
make precise adjustments to the image before making the scan. 
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Figure 8.4: A flatbed scanner with a transparency adapter simply cannot produce the same level of 
quality from a 35mm film scan as a dedicated film scanner. This is confirmed by the two partial 
images, very small portions of the main image. The middle image was scanned by a 2400 dpi flatbed 
scanner, and the image on the right was scanned by a film scanner set to 2400 dpi. 



It is relatively easy to make a good scan from a print; sometimes, you can do so with the 
automatic features in the scanner software. Making an excellent scan from film is more 
difficult because a slide or negative contains substantially more information and a 
broader dynamic range: far more tones between pure white and pure black. To record a 
maximum amount of information and a full range of tones, you need a scanner that has a 
wide dynamic range and highly versatile software that allows for making precise adjust- 
ments to certain image parameters. 

Before moving on to film-scanning techniques, I want to pass on a couple of tips that 
are important if you want to get the maximum quality from film scans. 



Buy the Best Scanner You Can Afford 

If you are considering a film scanner, it might be 
tempting to buy the most affordable model you can 
find. Although 2700 dpi film scanners are available 
for prices as low as $179, 1 recommend that you 
budget a higher amount if you want to make scans 
of very high quality. That could mean spending 
$300 for a well-known brand, such as Nikon, 
Canon, or Minolta (see Figure 8.5), with the fea- 
tures — such as high dynamic range and color 
depth — recommended in Chapter 2. 

Set a budget and find models within your 
price range on a retailer's e-store site; review their 
specifications as well. Then, look for reviews on the 
machines you are considering, through a search on 
the Internet, for evaluations of speed, versatility of 
software, image quality, and so on. 




Figure 8.5: A high-quality 35mm film scanner, with versa- 
tile software and extras such as Digital ICE for dust and 
scratch removal, is a wise investment if you plan to scan 
many slides and/or negatives. 
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If you will often want to make exhibition quality prints as large as 13 " x 19 " , save up 
to buy a 4000 dpi film scanner. It will capture far more detail from a 35mm slide or negative 
than its 2700 or 2800 dpi counterpart. The price of 4000 dpi film scanners has started drop- 
ping, and you can find some new models, like the Nikon Coolscan V ED, for about $749. 
These affordable machines may not include all of the features of the more expensive models 
but they can certainly make good to excellent scans. Regardless of the price, look for a film 
scanner that includes software with many tools for adjusting the pre-scan image, an effective 
dust and scratch removal option, as well as accessories for loading numerous slides or nega- 
tives for batch scanning. 



Figure 8.6: A 
2800 dpi film 
scanner in high- 
resolution mode 
can generate 
images of profes- 
sional caliber, 
suitable for mak- 
ing excellent 
prints. 



Scan at Maximum Resolution 

When used at its highest resolution setting, a 2700, 2800, or 2900 dpi film scanner produces 
22MB to 24MB image files that will allow you to make excellent 8.5" x 11 " prints (see Fig- 
ure 8.6). You should also be able to make good prints as large as 10" x 15", after increasing 
the file size (called resampling or interpolation) with a function in your image-editing soft- 
ware. For the best results, use the 
advanced bicubic interpolation sys- 
tem available in Photoshop pro- 
grams and some others, as dis- 
cussed in Chapter 9. 

High-resolution scanning 
does take time and produces large 
TIFF files that can quickly fill your 
computer's hard drive. It might be 
tempting to use a scanner's lower 
resolution setting to make smaller 
image files more quickly. Think 
twice before doing so. Unless you 
are certain that you will never 
want to make large prints from a 
scan, use the highest resolution set- 
ting to capture the most informa- 
tion possible. Save the large files to 
a CD, and make a backup copy as 
discussed in Chapter 3. If you 
occasionally need a small image file 
for Internet use, simply downsize a 
large, high-resolution TIFF file, 
and save it as a JPEG under 
another filename. 



Film-Scanning Techniques 

The software included with various 
scanners differs in its features, 
types of controls, options, and so 
on. Read your owner's manual to 
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determine what is included and how each control is accessed. For this section, I will assume 
that your scanner includes many user-adjustable controls. You'll want to use these to pro- 
duce scans with good color rendition, exposure, and contrast to generate a scan that will be 
easy to perfect in image-editing software. 



RECOMMENDATION: Look for Versatile Scanner Software 

Although most dedicated film scanners include versatile software, with the features discussed in 
this section, many flatbeds are not as well equipped. Unfortunately, it is difficult to determine what 
software features are included based on the specifications published by scanner manufacturers. If 
you are considering several flatbed scanners and want more information on their software features, 
review online manuals if available on the manufacturers' websites as well as reviews on the Internet 
or in photo magazines. You might also check with a local camera or computer store; the retailer 
may have scanners set up for demonstration purposes. 



If you follow the steps in this next exercise, you should be able to make some excellent 
scans whether you use a dedicated film scanner or a high-end flatbed scanner with trans- 
parency adapter and a highly versatile software package (see Figure 8.7). The resulting 
images will include a great deal of information and detail from the film, allowing you to 
make large prints of true photographic quality. The images will also be fairly easy to opti- 
mize for printing with image-editing software, without the need for numerous advanced 
image adjustment techniques. 

1. Select the best-possible slide 
or negative: a sharp, well- 
exposed image, with pleasing 
color, moderate contrast, and 
detail in both highlight and 
shadow areas. Such image 
evaluation is much easier to 
make with a slide than a neg- 
ative, because a slide is a pos- 
itive image exhibiting true 
colors, without the orange 
cast that you find in a 
negative. 

2. Clean the film with an 
antistatic brush designed for 
this purpose. If fingerprints 
or other oil-based smudges 
are present, carefully clean 
the transparency with a 
solution such as PEC-12 
from Photographic Solutions 
(www.photosol.com). 







Figure 8.7: A film scanner's many image-enhancing features can seem over- 
whelming at first, but with some practice, you'll soon learn how and when to 
use each of the options. 
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3. Start the scanner software, and load the sHde or negative into the appropriate holder, 
emulsion side down. This ensures a proper scan and allows an automatic dust and 
scratch removal tool to work properly. 

With some films, the emulsion side is less shiny than the nonemulsion side. If you look at a 
slide and the image looks correct, the side away from you is the emulsion side. 

4. Follow the instructions to make a pre-scan, a small, low-resolution preview image that 
will later allow you to view any corrections or enhancements you make. Crop the 
image using the tool provided so that only the pertinent portion of the image is out- 
lined in the preview. Eliminate extraneous areas such as the slide frame. This speeds up 
the scanning process, minimizes the size of the image data file, and ensures an accurate 
histogram display (discussed later in this chapter) for evaluating scan exposure. 

5. If the software provides a feature for dust and scratch removal, such as Digital ICE or 
Auto Dust Brush, activate this tool; if several settings are available, select the Normal 
option. Even film that looks perfectly clean will have some defects that are worth 
removing in the scanning process. Most defect correction tools are incompatible with 
Kodachrome slides or black-and-white negatives and should not be used when scanning 
such originals. 

6. Activate the automatic features to set focus, exposure, and color balance for use as a 
starting point. If an Auto Contrast Correction option is available, do not activate this 
feature because it can cause the scan to be too contrasty (see Figure 8.8A), causing a 
loss of detail in highlight and/or shadow areas. 

7. Fine-tune the exposure and contrast, using one or more of the correction options (see 
Figure 8.8B). With most images, it's important to maintain detail in highlight areas, 
even if that means sacrificing some detail in the shadows. Make adjustments using the 
Curves and Levels tools; if you do not have much experience with those advanced fea- 
tures, use the Brightness tool. If the image is contrasty, with dark shadows and bright 
highlight areas, reduce contrast slightly with Curves or with the Contrast Correction 
slider tool. This will minimize the loss of detail throughout the image. You can easily 
correct low contrast later, using image-editing software, but high contrast produces a 
loss of detail that cannot be completely corrected after the fact. 

8. Check the color balance to make sure that it is pleasing and suitable for the subject. If 
you are scanning a slide, the color should be fine; little or no color correction may be 
required. Color negatives include an orange mask as part of the emulsion, and this can 
produce a color cast, an overall blue/green tone, for example. If this occurs, use the 
color correction tools provided in the scanner software. Each brand of software pro- 
vides different color correction options, but includes some form of color balance 
adjustment. 

As discussed in Chapter 9, it is important to work with a color-calibrated monitor when 
making pre-scan adjustments to ensure that your assessment of color qualities is accu- 
rate. Otherwise, your adjustments may not be accurate. With some software (such as 
Nikon Scan 3 or 4), monitor adjustment is not automatic, and you need to specify a dis- 
play profile in the software settings. Read your scanner owner's manual for information as 
to steps you should take to ensure an accurate monitor image. 
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Figure 8. 8 A: If you follow the techniques in this section, 
you won't make technically poor scans like this one. 
Notice how texture has been lost in the highlight and 
shadow areas and how detail has been lost in the 
midtones. 



Figure 8.8B: Although this scan might look a bit dark and 
low on contrast, it is ideal because it holds detail in all 
areas. You can easily correct low contrast in image-editing 
software, but excessive contrast produces a loss of detail 
that can never be recovered. 



9. Most film scans benefit from slight sharpening 
to compensate for loss of sharpness caused by 
conversion from analog to digital form (see 
Figure 8.8C). You should be able to use the 
Unsharp Mask (USM) tool to control the extent 
of sharpening, with adjustments for three 
distinct parameters: amount, radius, and 
threshold. (This concept is discussed further in 
Chapter 9.) The amount of sharpening is based 
on a subjective judgment, but use conservative 
settings as a starting point while experimenting. 
It is impossible to provide recommended USM 
settings because these depend on the scanner 
software you are using. In general, a low Radius 
setting, a moderate Amount setting, and a low 
Threshold setting should work well, unless the 
sharpening produces digital noise or unwanted 
texture in the images. 

When scanning negatives with my own 2800 dpi film scanner, I often set Amount 
10, Radius 5, and Threshold 2. With slides, I prefer settings such as Amount 30, 
Radius 15, and Threshold 4. These may not be appropriate with your scanner, so 
experiment to find a satisfactory combination of settings. These values differ from 
those in Photoshop because most scanner software uses scales that are different from 
those of image editors. 




Figure 8.8C: As a result of tweaking in image-editing soft- 
ware — lightening, adjusting color, boosting contrast a bit, 
and sharpening — you will have a scan that is ready to 
become an exceptional print. 



If the software does not provide controls for adjusting the amount of sharpening, do not 
activate this feature, because it will probably oversharpen your images. 
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10. Select the resolution before making the actual scan. When scanning film, the simplest 
method is to set the highest optical resolution level, such as 2800 dpi, and to set the 
magnification to 100%. This will produce the largest possible image file. Later, in 
image-editing software, you can resize the dimensions to the desired print size and to a 
suitable printer resolution, such as 300 dpi, as discussed in Chapter 5. 

11. Make the scan and save the file in your computer in the TIFF format. You can enhance 
and resize the image for printing or other purposes in your image-editing software. 

Additional Scanning Considerations 

After you have made a dozen scans from color slides or negatives using the primary steps, 
you might want to begin experimenting with some other tools in the scanner software. Not 
all scanners include some of the extra options, but if yours does, consider the following 
advanced techniques. 

Check the histogram. When considering an image in the preview screen, you should be able 
to evaluate brightness as well as the shadow and highlight detail. If the software provides a 
histogram feature, you can use that for a more accurate check of the exposure settings. The 
most important consideration is to avoid clipping any highlight details. This would be indi- 
cated by a histogram that appears cut off on the highlight end of the scale. If the histogram 
option allows you to view individual charts for each color channel, use that option to see if 
you are losing detail. 

Decide on color depth. Some scanner software provides the option to select color depth: 8- 
bit (per channel) or 12-bit. An 8-bit image is excellent with as many as 16.7 million possible 
colors. If you select the 12-bit option, the scan will have as many as 68 billion color values 
and will be saved as a 16-bit file with more tonal and color information. The scanning will 
take longer, and the final image file size will be twice as large as in 8-bit mode. Most image- 
editing software offers limited 16-bit support and will not allow you to make many adjust- 
ments to a high-bit image. Unless you are using Photoshop CS, with its extensive support for 
16-bit files, you'll probably want to make scans using the scanner's 8-bit color depth setting. 

Select the right color space. If the scanner software provides a Color Management option, 
select Adobe RGB (1998) as the working space or profile to assign to the image if you plan 
to make prints from your scans. Try other options too, if available, while experimenting to 
determine which produces the most pleasing results. For example, some Nikon film scanners 
offer a Scanner RGB option that is worth trying. This often produces accurate scans except 
with highly saturated images that should be scanned in Adobe RGB (1998) color space 
instead. 

Eliminate excess grain. If you are scanning a very grainy slide or negative (usually from ISO 
400 or higher speed film), experiment with Digital GEM or another grain-reduction feature, 
if available with your scanner software. At the time of this writing. Digital GEM produced 
the best results of all grain-control tools, particularly the latest version that's included with 
recent Nikon film scanners. This is probably the best solution for grain reduction, although 
it does soften images and introduces some digital artifacts, so it is not ideal in all respects. If 
you are not satisfied with the results produced by any grain-reduction tool, leave it off when 
scanning. You can add Digital GEM to your scanner software for $80 (www.asf.com/prod- 
ucts/gem/), worth considering if you have many grainy slides or negatives. 
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Reduce image noise. Many dedicated film scanners include a multiple-pass scanning feature, 
intended to reduce digital noise in certain images, as discussed in Chapter 2. This feature is 
not often necessary because a high-quality film scanner should produce noise-free scans from 
most slides and negatives. Take advantage of multisampling when scanning a film frame with 
a large shadow area, such as a dark sky in a night photo, in which digital noise is most com- 
mon. When multisampling is necessary, it's worth selecting a high level for great effective- 
ness, such as the 8x option. Some experts recommend 12x or 16x multisampling; that can be 
even more effective, but the scanning time will be frustratingly long. 

Use extra care with monochrome negatives. When scanning black-and-white negatives, do 
so in the scanner's Color Negative mode, to capture the maximum amount of tonal informa- 
tion possible. You might need to reduce brightness substantially in the scanner software to 
avoid loss of detail in highlight areas; even then, some film scanners produce images with less 
than full detail. If you experience this problem, experiment with scanning in the Color Slide 
setting in order to capture more information. Later, in image-editing software, invert the 
image to a positive. 

Use batch scanning wisely. Many film scanners allow for batch scanning — loading 6 or 
more negatives or as many as 50 slides at one time and setting the machine to scan all of 
them at the same software settings. (Often, batch scanning capability requires an extra-cost 
accessory.) This process can save a great deal of time, since the machine can complete the 
process while you're eating lunch or involved in some other activity. Batch scanning is appro- 
priate only for sHdes or negatives that are similar in most respects, because it does not allow 
for individual adjustments. For the best results, do not use batch scanning for slides or nega- 
tives that require substantially different scanner software settings. 
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lom knows how challenging and time- 
nsuming the image enhancing process can 
3e using traditional tools and processes. By 
comparison, the digital darkroom contains a 
far greater range of control over color ba - 
ance, brightness, contrast, color saturation 
and sharpness and the process is relatively 
quick. In the next three chapters, you'll fine 
step by step guidance on color management, 
3asic image enhancement as well as some 
"^vanced techniques to get you started in 
your progress along the learning curve. | 



Color Management Demystified 



Are your prints as impressive as the image 

you see in the electronic display? Are your landscape and travel photos 
"clean, " or do they exhibit a cyan tint? Are the colors and tones in your 
prints as vibrant and bright as they appear on the monitor, or do your 
prints seem flat and muddy by comparison? Problems such as these are 
common when using a m.onitor that does not produce an optimal display 
of the actual color rendition in digital image files or when a printer does 
not produce accurate prints. 

The solution is effective color management, a prerequisite for making 
prints that reflect your intentions, without a lot of frustration, trial-and- 
error experimentation, or a waste of ink and paper. Most photo enthusiasts 
dread this topic, believing that it's "too complicated. " Granted, some of 
the concepts are not intuitive or simple, but the basic color management 
process need not be difficult. Professional photographers and graphic 
designers may need an extreme level of precision and accuracy, but hobby- 
ists can get by nicely with the basic explanations, practical tips, and afford- 
able accessories I'll recommend in this chapter. 

The Basics of Color Management 

Before proceeding to the steps in color managing your digital darkroom, it's important to 
understand the basic concept. At the risk of oversimplifying a complex topic, I'll offer the 



152 CHAPTER 9 b Color Management Demystified 



following explanation. Color management attempts to resolve the varying color behavior of 
different devices: cameras, scanners, monitors, and printers. Each device either "sees" or dis- 
plays color using a different method and different primary color components and with dif- 
ferent results. 

Color management provides a method to modify or compensate for the behavior of 
each device. Institute an effective color management system and the colors will remain con- 
sistent through the entire process, from capturing the image to viewing it on a monitor and 
to making it into a beautiful photographic print. 

The Key Elements in Color Management 

To achieve a high level of satisfaction with any print, you must be able to trust the monitor. 
In other words, you must be able to work with confidence, knowing that the display accu- 
rately reflects the characteristics of the image data file (see Figure 9.1). Otherwise, the result- 
ing print may exhibit incorrect color and tonality (brightness/contrast) that will be trans- 
ferred to any print you make. 

As discussed later, you can make a better print after adjusting color and tonality to 
compensate for the problem, but you'll be working on a trial-and-error basis. Unless you can 
trust your monitor to reflect the true image data, every adjustment you make will be based 
on a guess. 

Eventually, you'll determine the steps necessary to make an image look better on a cer- 
tain paper, but you may need entirely different adjustments to make a beautiful print on 
another type of paper. That will lead to more trial-and-error guesstimating and more wasted 
paper and ink. And what will happen if you send the image file to a friend or to a commer- 
cial printing service? At best, you'll get unpredictable results, because the adjustments you 
made to the image file are not accurate; they only appear accurate on your monitor. 

If you cahbrate your monitor so that it produces an accurate display of the actual 
image file, you can minimize disappointment, frustration, and a waste of time and money in 
the digital darkroom. 



Figure 9. 1 : 
Although a print 
is not identical to 
an image in an 
electronic dis- 
play, effective 
color manage- 
ment ensures that 
your prints come 
close to matching 
what you see on 
a monitor. 
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The Primary Color Management Steps 

Entire books have been written about this topic, including Tim Grey's Color Confidence: 
The Digital Photographer's Guide to Color Management (Sybex, 2004.) These contain a 
great deal of valuable information and recommendations, but for the purposes of this intro- 
ductory chapter, Fll discuss color management workflow in several basic steps: 

1. Calibrating your monitor to produce an accurate reflection of the digital image by 
adjusting the black and white 
points as well as the midtone 
brightness of the display (see 
Figure 9.2). 

2. Establishing the optimal set- 
tings in your digital camera 
to generate images with satis- 
factory exposure, color bal- 
ance, and color saturation. 

3. Ensuring that a scanner, if 
you use one, delivers satisfac- 
tory color and tonality 
(brightness and contrast). 

4. Specifying the correct color 
settings in Photoshop or 
another image editor. 

5. Taking steps to ensure that 
your printer produces the 
most accurate prints possible 
on each of the papers you 
plan to use. 




Figure 9.2: The monitor is a key component in any digital 
darkroom. Depending on the accuracy of its display, the 
monitor can either cause a great deal of frustration or com- 
plement your skills in making prints of exceptional quality. 



RECOMMENDATION: Make Monitor Calibration Your Top Priority 

Although logic might dictate that you consider camera and scanner issues first, I have inten- 
tionally selected monitor calibration as the starting point in this discussion. That's because the 
entire color management workflow hinges on monitor accuracy. Consider this worst-case scenario 
that can occur when working with an unreliable monitor. 

You have made a technically good photo (with a digicam or scanner) and have labored to 
enhance the image until it appears to be perfect on your monitor. But let's say that your monitor is 
displaying wildly inaccurate color and tonality. In that case, the actual image is quite different 
from what you're seeing on the monitor. 

The actual image file may include a magenta cast and excessive color saturation that's aggra- 
vated by incorrect tonality: excessive brightness and contrast. Your monitor is not displaying these 
characteristics because it has not been calibrated to produce an accurate reflection of the data in 
the image file. When you proceed to print the photo, the printer will do its job well, producing an 
accurate rendition of the digital image. The photo will exhibit the undesirable characteristics, 
because the printer software employed the actual image data and did not work from the beautiful 
image displayed on the monitor. 

Admittedly, my example illustrates a serious problem, and many color management issues are 
not as troublesome. Nonetheless, I strongly recommend monitor calibration— preferably full cali- 
bration as discussed in a subsequent section— as a prerequisite to advanced image enhancement 
and printmaking. 
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Calibrating Your Monitor 

what is generically referred to as calibrating a monitor actually consists of two steps: 

1. Bringing the brightness, contrast, and color temperature of the display as close as pos- 
sible to estabhshed standards. 

2. Profiling (also referred to as "characterizing"): using measurements to determine the 
accuracy of the display. A monitor profile stores details about the monitor behavior 
and allows the display to be adjusted to compensate for inaccurate color. 

You can use two distinct methods for calibration: basic "gamma adjustment" and full 
calibration with an after-market kit that includes a monitor sensor as well as sophisticated 
software. To a great extent, gamma adjustment is based on your visual assessment of monitor 
accuracy, and that may or may not be reliable. Full calibration, using a calibrated colorimeter 
sensor, is a more scientific method that produces far more reliable and precise results. 

Often used in this chapter, the term gamma refers to a measurement of monitor brightness 
and contrast, denoted with numbers from 1 to 2.5 on a mathematical curve. Gamma 
adjustment Involves altering the contrast and brightness of a display, but as you'll see, the 
tools that you can use. Including Adobe Gamma, actually produce more effects than the 
mere shifting of the gamma. 

If you want to try the simplest and most affordable method for testing and adjusting the 
appearance of images, calibrate your monitor with a software-only solution, using the tech- 
nique described in the next section. If you own Adobe software, use Adobe Gamma, installed 
by default with most Adobe applications. Otherwise, use the ColorSync monitor calibration 
tool, similar to Adobe Gamma, available with Mac operating systems in the control panel. 
Windows doesn't provide a similar tool, so if you don't own an Adobe product, you'll need to 
acquire one or skip down to the "Advanced Monitor Calibration Tools" section. 

Calibrating with software is definitely not an optimal solution, but it may increase the 
predictability of brightness and color saturation in your prints. If that doesn't provide the 
accuracy you want, plan to calibrate your monitor in a more scientific way, using a package 
with software and a "colorimeter" available for $119 and up. The colorimeter is a sensor 
which can be attached to a monitor for measuring the relative intensity of a series of color 
samples on the display. 

If you Intend to buy a full monitor calibration kit, do not adjust your monitor's gamma as 
described In the next section. Review the information about the concepts, but skip to the 
"Advanced Monitor Calibration Tools" section for specifics on the equipment and tech- 
niques you'll employ. 



Using Adobe Gamma for Basic Calibration 

To adjust the appearance of your monitor display, use Adobe Gamma (see Figure 9.3) or the 
Mac ColorSync Calibrator. The software generates a color profile that describes the color 
behavior of your monitor. Make the correct monitor adjustments and settings in the utility 
and the new profile should allow the image editor to generate displays with greater accuracy. 
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You'll find discussions of profiles throughout this chapter. A profile is a file that describes 
the color behavior of a device, so that appropriate color values can be translated to the 
other devices in your digital darkroom. Think of a profile as a master translator able to 
translate words between any languages. 



Since most of you 
probably have computers 
that include Adobe 
Gamma or ColorSync 
Calibrator, I'll provide 
the following steps, 
which you can use with 
either of these software 
programs. 



1. Set the ambient 
light to a level that 
you generally use 
while working on 
image enhance- 
ment, preferably 
not too bright. 

2. Open Adobe 
Gamma (or Color- 
Sync Calibrator) 
through your com- 
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Figure 9.3: Calibrating a monitor with Adobe Gamma is a simple 
process and the bare minimum that's required in display adjustment. 



puter's control panel, and follow the step-by-step instructions. Set the White Point to 
6500 when prompted to do so, and set the Gamma to 2.2 (unless you share files with 
people who use different target values). 

The standard gamma (midtone brightness) value for Windows PCs is 2.2, a level that pro- 
vides high contrast and brightness and, hence, higher color saturation in the monitor 
image. (Some after-market monitor calibration systems set a gamma of 2.0.) For Mac sys- 
tems, the traditional value is a relatively low and flat 1 .8, but it can be set to a higher level. 
I recommend setting 2.2 unless you often exchange image files with other Mac owners. In 
that case, calibrate your monitor based on their settings (often the traditional 1 .8) to 
ensure a good match. 



When you reach steps that require you to make judgments based on a visual 
evaluation of the monitor display, do the best you can; consider asking for a second 
opinion before making your decision on the optimal settings. 
3. After the process is completed, click the Finish button. The software then creates a new 
profile that your operating system will use to adjust all images displayed on the moni- 
tor. Photoshop (or another image-editor that can use color profiles) will employ the 
new profile when making its color display calculations. 
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The profile should now be set as the default for your system, so you should not need to 
take any further steps. However, you might want to confirm this. To do so on a Windows 
PC, follow these steps: 

1 . Choose Start ->■ Control Panel to open Control Panel. 

2. Click Display to open the Display Properties dialog box. 

3. Chck the Settings tab. 

4. Click Advanced. 

5. In the dialog box that opens, click the Color Management tab. 

6. Confirm that the profile you created is set as the Default Monitor Profile. If not, select 
it from the list, or follow these steps: 

a. Chck Add to open the Add Profile Association dialog box. 

b. Select the profile, and click Add. 

7. Click OK twice to close the open dialog boxes, and then close Control Panel. 

With Mac 9.2 and older systems, select the Apple menu and choose Control Panels ->• 
Monitors -> Set Profile and choose a profile from the fist of options. If you're using Mac OS 
X or newer, access the Apple menu and choose Preferences ->■ Hardware ->• Displays ->■ Color. 

It's worth repeating the calibration process once a month because display attributes 
change over time, causing a shift in the display's color and brightness. 

Because several monitor cafibration steps are based on a visual evaluation (the user's 
perception), gamma adjustment settings are subjective. That's acceptable for a generalized 
profile that may be better than the default profile, but remember that it's still imprecise. Cali- 
brating your monitor with Adobe Gamma is better than doing nothing at all, but I strongly 
recommend that you use a package described in the next section for your monitor calibra- 
tion and profiling. 

Advanced Monitor Calibration Tools 

If you plan to make high-quality prints that reflect your 
creative intentions, you'll want to consider a more 
sophisticated alternative: a fuU display calibration and 
profiling package that's leagues ahead of Adobe Gamma 
in terms of accuracy. The most useful and accurate prod- 
ucts consist of a kit that includes software and the col- 
orimeter mentioned earlier (see Figure 9.4). This combi- 
nation optimizes the gray balance of your display, 
produces the maximum range of colors, produces an 
appropriate white luminance and black point, and 
adjusts the display for superior color rendition 
with a high degree of precision. The soft- 
ware then builds a reliable monitor profile. 
Your operating system and imaging software 

will employ the data to adjust the colors for „. n^ „ r j i ■ 1 1 rr ■ 

. ' . . ^. tigure 9.4: A complete and highly ejjective mon- 

an accurate representation of the image file ^^^^ calibration kit includes both software and a 

on your monitor. colorimeter. The combination assures a highly 

In practical terms, this means that reliable monitor display with accurate color ren- 

you'U be able to view a highly accurate image dition and tonality. 
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before and after you make any adjustments to enhance the tonaHty, color saturation, and 
color balance of the photo. If you use the correct printing techniques, as discussed later, your 
prints should closely reflect the monitor image as well as your creative intentions. 

Until recently, colorimeter kits were expensive and were intended for use only with CRT 
monitors. Today you can buy a kit for less than $119 (ColorVision Inc.'s ColorPlus) that's suit- 
able for both CRT and LCD monitors. The most popular products include MonacoOPTIX with 
EZcolor software ($299), which you can find at www.monacosystems.com, and ColorVision 
Spyder, including the PhotoCAL software ($169), which you can find at www.colorvision.com. 



RECOMMENDATION: Monitor Calibration Products 

Both Monaco Systems and ColorVision calibration kits employ a similar concept for the sensor 
and software to produce great accuracy, the widest tonal range, and the largest color gamut that's 
possible with your monitor. Although prices may have dropped by the time you read this, the 
ColorVision product is likely to remain the more affordable of the two options, and it's also the 
one I consider the most user friendly. 

In addition to the monitor calibration kits that include a colorimeter, you can buy so-called 
monitor-profiling software that also allows you to profile and calibrate your monitor. The best of 
these products— such as the DisplayMate (www.displaymate.com) software— is more effective 
than a simple gamma adjustment, but cannot match a colorimeter in terms of creating the most 
precise and accurate ICC (International Color Consortium) profile or adjusting your computer's 
display adapter video lookup table (LUT). 

After testing the Spyder (with the PhotoCAL software) and the more expensive SpyderPro (with 
OptiCAL software), I can confirm that both offer great convenience of use as well as exceptional 
accuracy and consistency. Unless you are a commercial user or graphic designer, the affordable 
Spyder kit is all you need. The ColorVision product is highly sophisticated and will reward the user 
with an exceptionally accurate monitor display. 



Calibrating with a Sensor and Software 

Although calibration is a technically sophisticated and 
complex process, the actual procedure is straight-for- 
ward and takes only 10 minutes. Using a wizard, the 
software walks you through the procedure, step by 
step. It works in the following manner: 

1. After the monitor has been on for at least 30 
minutes, connect the Spyder sensor to your com- 
puter with a USB cable (see Figure 9.5). 

2. Launch and run the software. 

3. Disable Adobe Gamma in your computer so it 
doesn't interfere with the calibration and profile. 

4. For a Windows PC and a Mac, set the target 
white point to 6500K. Set the target gamma to 
2.2 for a Windows PC and 1.8 for Mac; 2.2 is 
fine for Mac too, but cahbrate to 1.8 if you plan 
to send files to other Mac owners. 




Figure 9.5: Whether you own a CRT or an LCD monitor 
or both, the calibration process is virtually identical when 
using a colorimeter that's compatible with both types of 
monitors. 
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After you complete all steps, the software makes a variety of adjustments and then gen- 
erates a profile that is set as the default for your system. If you want to confirm this, follow 
the steps in the "Using Adobe Gamma for Basic Calibration" section earlier in this chapter. 
You should repeat the calibration process every month or so. 

Working with a Calibrated Monitor 

As you start working with your fully reliable monitor, you should find that the display pro- 
duces substantially greater accuracy in terms of color values. When you make a print, it 
should closely match the appearance of the monitor image in color rendition and in tonal 
values. This seems simple enough, but consider the following before you start working with 
a color-calibrated monitor. 

• No matter how thorough your color management system, your prints will not be iden- 
tical to the image displayed on the monitor, especially prints made on certain types of 
paper. For example, papers with a soft finish (such as "watercolor" media) produce 
much softer colors and contrast than your monitor. This is a fact of life and not a prob- 
lem created by any software or technique. 

A print may not exactly match an image in an electronic display for other reasons. The 
colorgamut of a monitor is different from that of a printer. In addition, a monitor emits 
light, making the image seem luminous, while a print is viewed only by reflected light. The 
color of light that illuminates a print can affect the appearance of the colors in the print. 

• Images that you had adjusted previously — before the monitor calibration — may now 
appear to be less than ideal in terms of color rendition and brightness. That's because 
you made the earlier adjustments based on an inaccurate display of the images. You 
may now need to reopen your original (unmanipulated) image and make entirely new 
adjustments in your image-editing software. 

• After following the printmaking advice provided in subsequent sections in this chapter 
(and in Chapter 13), you may not be fully satisfied with the color rendition or bright- 
ness of your prints. In that case, you'll need to determine whether your monitor or 
your printer is at fault. To diagnose the problem, I recommend using a standardized 
target image file with memory colors that you can easily evaluate. 

Target image files are available from various sources, including the companion website 
(www.colorconfidence.com) forTim Grey's Color Confidence: The Digital Photographer's 
Guide to Color Management. At that site, you can obtain a free download of a highly accu- 
rate PhotoDisc target. 

• Download a target, open the file in your image editor without converting the colors to 
your working space, and print the target. Examine the image (of the target) on the 
monitor and on the print to determine which appears the most accurate. If this process 
indicates that the monitor is not refiable, recalibrate it, preferably using a colorimeter 
kit. If the process suggests that your printer is to blame, check your printer settings 
based on the information presented later in this chapter. 
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After calibrating your monitor, you can access the color settings in Photoshop or another 
image editor that supports full color management. In Photoshop on a Windows computer, 
choose Edit ^ Color Settings to open the Color Settings dialog box, as shown in Figure 9.6. In 
Photoshop on a Mac, choose Photoshop ->■ Color Settings or Edit ->• Color Settings, depending 
on the operating system you are using, to open the Color Settings dialog box. 

Most image-editing software does not provide as full a slate of color options as Photo- 
shop does. If you use another image editor, check the instructions to determine whether 
the software provides any option other than the typical sRGB color space. Elements 2 pro- 
vides a limited choice: No Color Management, Limited Color Management -Optimized 
for Web Graphics, and Full Color Management Optimized for Print. The last named is the 
most appropriate if you generally make prints from your digital images. 

The Color Settings dialog box contains several options, even more if you check the 
Advanced Mode check box, which is unnecessary if you plan to use my recommended strat- 
egy. Although no single group of settings is ideal for everyone, you might want to start with 
US Prepress Defaults. 

If you choose that option, the software selects settings (as shown in Figure 9.6) that work 
well for printing, including the Adobe RGB (1998) Color Space discussed in Chapter 10. If you 
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Figure 9.6: The Color Set- 
tings dialog box in Photo- 
shop offers a vast range of 
options, but most users can 
simply select one of two 
combinations that are 
intended for their primary 
use: printmaking or creat- 
ing web graphics. 
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specialize in making images for Internet use, try Web Graphics Defaults as a starting point. 
When you reach an advanced level in image editing, you'll want to consult one of the Photo- 
shop books for full information on all the numerous Color Settings options as well as the pur- 
pose and the value of each. 



Digital Camera Considerations 



Now that your monitor is calibrated and you're using the most appropriate color settings, it's 
time to consider issues relating to image capture. When shooting with a digicam, you'll want to 
make photos that are technically satisfactory, using the techniques and camera settings recom- 
mended in Chapters 6 and 7. For the purposes of convenient color management, your images 
should exhibit suitable color balance, color saturation, exposure, and highlight/shadow detail. 
If your camera offers a choice of Color Space options, select Adobe RGB; this ensures that 
your camera's color space will match your image editor's working space. 

The images need not be perfect, because you'll want to adjust them with an image edi- 
tor in any event. Still, it's worth making the effort to optimize the images, in-camera, as part 
of the control process that will eventually allow you to generate prints of exhibition quality. 

Color Managing Your Scanner and Printer 

You may have read magazine articles that suggest that your printer and scanner should be 
calibrated — just as you calibrated the monitor — so they all reflect accurate information 
based on known standards. If you decide to do so, you can build an ICC custom profile for 
your scanner and build or buy custom profiles for specific printer/paper combinations. 
Before spending money on such products, evaluate your level of satisfaction with your scan- 
ner as well as your prints. 

If you're not happy with the results that your machines produce, start by reviewing the 
scanning and printing techniques in Chapters 2 and 10; those were based on effective color 
management. If you still experience difficulties, try some of the problem-solving techniques 
in the following two sections of this chapter. 

Before reading on, be sure that your monitor is cahbrated, preferably fully calibrated 
with a colorimeter. Otherwise, the display will not be an accurate representation of the 
image data, and you will be compensating for an incorrect display instead of solving any 
scanner or printer problem. 

Scanner Color Management Tips 

A high-quality scanner is calibrated to produce good color and tonality (brightness/contrast) 
when the correct settings are made in the software (see Figure 9.7). As discussed in Chapter 
8, a scan is only a starting point, so it need not be perfect; you'll want to enhance and perfect 
the image in an image editor. Nonetheless, you should find that your scans are at least highly 
acceptable in color and tonality. If you are experiencing difficulty in making satisfactory 
scans, try some of the following. 

After rereading your scanner's instruction manual as a refresher about the image 
adjustment controls that are available, review the detailed recommendations in Chapter 8. 
Visit the scanner manufacturer's website regularly to find any updates to the software; these 
may produce better results than the earlier software. 
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Figure 9. 7: Most 
scanners include 
software that 
allows for exten- 
sive control over 
all aspects of the 
image. The 
adjustments that 
you make with 
this software are 
part of the color 
management sys- 
tem. 



RECOMMENDATION: Experiment with Scanner Software 

The software that's bundled with most scanners provides a variety of options that you can use 
to generate scans that meet your own needs and expectations. It's worth experimenting with all 
the features available in the software to determine which produce the effect that you want for any 
particular image. 

For example, Nikon film scanners include a Scanner RGB option, in addition to the commonly 
recommended Adobe RGB Color Space. Scanner RGB is designed to simulate the results of "no 
color management" while still allowing you to use all the software tools. If you own a Nikon scan- 
ner, you'll find that this can help produce more accurate color for many images. You may also find 
that it does not often work well for highly saturated images. This is only one example of an option 
that's worth discovering through creative experimentation; others are mentioned in Chapter 8. 



When you first begin using the advanced tools in the scanner software, you may find it 
difficuh to make the optimal corrections for color and tonality. That's because many scan- 
ners do not provide a large, high-resolution preview image that would allow for effective 
evaluation of any adjustments and because image editing software includes more adjustment 
tools than most scanner software programs. This should not create a serious problem 
because you're not trying to generate a perfect image at the scanning stage. Instead, use the 
most advanced scanner software tools to adjust brightness, contrast, and color rendition as 
necessary, striving for excellent detail in highlights as well as in shadows, and accurate color 
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balance. You might also consider buying third-party scanner software such as SilverFast 
(www.silverfast.com) that provides outstanding flexibility and control over the adjustments. 
If you decide that you simply must build an ICC custom profile for your scanner, con- 
sider the MonacoEZcolor software ($299; www.monacosystems.com). The package includes 
a reflective and transmissive target — a reference required to determine the accuracy of 
scanned colors — for use with a flatbed scanner. If you want to profile 35mm film scanner, 
you'll need to buy another target, available on the Monaco website for $40. 

Printer Color Management Tips 

Just like a high-quality scanner, a printer should produce very good to excellent results using 
the manufacturer's standard profiles for each type of paper of their own brand. To maximize 
the potential of your printer, reread the instruction manual to ensure that you are following 
the recommendations for making the best possible prints. Also check the printer manufac- 
turer's website for any updates on profiles for certain types of paper. An improved profile 
should ensure that the print will more accurately represent the color values of the image file. 
Then, follow the recommendations on advanced printmaking in Chapter 10. 

If you are still experiencing problems, consider some of the following tips. 

Make Printer Software Adjustments 

When using certain papers with your printer, you may find that you cannot get a perfect 
print, even after following all the recommended color management and printing techniques 
(see Figure 9.8). For example, you may find that your printer produces a slight magenta cast 
when using high-gloss paper. In that case, adjust the driver software color controls, toward 



Figure 9.8: When 
you identify the 
paper type in the 
Properties dialog 
box in the printer 
software, you're 
instructing the 
system to employ 
the color profile 
that's designed 
for optimal 
results with that 
type of paper. 
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less magenta in this example. To determine the amount of correction that's necessary, make 
test prints, each at a slightly different adjustment level, using the same paper. 

When you discover the adjustment that's required for optimum color quality, simply 
apply that to all subsequent prints made on the same medium. In most cases, you'll be able 
to save these settings in the Printer Properties dialog box so the image editor will "remem- 
ber" them for quick application to subsequent prints. 

Make Adjustments in Your Image Editor 

The process just described requires experimentation because the printer software does not 
provide an accurate image preview that lets you judge the extent of any adjustment. Conse- 
quently, you might prefer to solve a consistent color-cast problem with your image editor 
instead, because it allows you to view the effect of any color adjustments on your monitor. 
Work on a copy of the original image, and retain the unmanipulated file in case you later 
want to use another printer or send images to others. Most photographers find this approach 
more intuitive because it allows for a visual evaluation and calls for making fewer test prints. 

If you decide to use your image editor for printer-oriented corrections, you can mini- 
mize the time required for experimentation by using the Vivid Details Test Strip plug-in soft- 
ware (www.vividdetails.com). This plug-in, discussed in Chapter 12, is an aid to conventional 
image enhancement, but it can also be useful for determining what color adjustment settings 
produce the best results with a certain printer/paper combination (see Figure 9.9). You can 
print a series of the same image — with varying degrees of color adjustment — on a single 
sheet of paper, allowing you to evaluate the adjustment level that is most effective. 
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Figure 9.9: The 
VividDetails Test 
Strip plug-in is 
useful for deter- 
mining the most 
appropriate color 
adjustments to 
use for making 
the best possible 
print on any type 
of paper. 
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Consider a Custom Profile 

If you are simply unable to get excellent prints on certain types of media, you may need a 
solution for that printer/paper combination. The solution consists of a custom printer profile 
that describes the color behavior of the printer on a specific paper type. In doing so, it allows 
the instructions sent to the printer to be modified to produce the most accurate final print 
(see Figure 9.10). 

When using a third-party paper, check the manufacturer's website for a custom profile; 
a few offer those for at least some of their media. If you use many third-party papers — and if 
you are not getting satisfactory results with your current techniques — consider buying a 
product that allows you to make custom profiles for any type of medium. The best products, 
such as the GretagMacbeth Eye One Photo system (www.gretagmacbeth.com), use a cali- 
brated sensor device, a "spectrophotometer," but at $1500 and up, they're priced above 
most enthusiasts' budgets. 

Before buying any product for creating your own printer profiles, it's worth reading inde- 
pendent reviews on several products on the web. You can usually find several— or excerpts 
from several reviews— on the manufacturers' websites, but plan to search for others or for 
the full text of any review that is quoted. 



Figure 9. 1 0: If 
you buy or create 
custom profiles 
for several types 
of paper, be sure 
that your printer 
selects the correct 
profile, by mak- 
ing the designa- 
tion in the Print 
With Preview 
dialog box. 
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Companies that sell pro- 
caliber custom profiles, such as 
ProfileCity (www.profilecity.com), 
discussed in Chapter 12, use the 
high-end systems with a spec- 
trophotometer and charge about 
$100 per profile. Such printer/paper 
profiles can be excellent, but you'll 
spend a lot of money if you use 
many types of media. 

More affordable options are 
available for making your own 
profiles, such as MonacoEZcolor 
($299) from Monaco Systems, dis- 
cussed earlier in the "Scanner 
Color-Management Tips" section. 
Products of this type may not be the most effective solution because they require that you use 
a flatbed scanner to read values, and that can introduce variations with data that may not be 
accurate. 

Another similarly priced option, PrintFIX from ColorVision ($329; www.colorvision.com), 
employs a different approach. This kit includes a "patch reader" device that's used to "meas- 
ure" (scan) printer calibration targets (see Figure 9.11), sending the resulting data to the Col- 
orVision software. This system eliminates the need for user evaluation and, hence, the potential 
for user error, but the software is not available for all brands and models of printers. Several 
experienced reviewers have commented on the ease of use, accuracy, and effectiveness of the 
PrintFIX system as well as its usefulness for those who want a relatively affordable method for 
making profiles for many third-party papers. 



Figure 9.11: Designed for creating specific printer/paper printer profiles, Print- 
FIX differs from most of its competitors by including a special scanner that 
transmits data about your printer's tendencies to the ColorVision software. 



Introduction to Image Editing 



JViOSt Cllglt3.1 im3.gCS whether captured with a digi- 
tal camera or generated by a scanner — are eventually opened in image-edit- 
ing software. This is the first step to optimizing images in the digital dark- 
room.. The next step can be simple and quick, using automated correction 
features, or thorough, taking advantage of many tools for fine-tuning all 
aspects of an image. 

In subsequent chapters. Til provide specific step-by-step techniques for 
optimizing the digital image and for making exhibition-grade prints. As a 
prerequisite, it's essential to consider the issue of the "best" image file for- 
mats, how to get your RAW files into those formats, and the purpose and 
value of specific image-editing tools. These topics are covered in this chap- 
ter in detail, with recommendations as to which options are most useful or 
appropriate. Armed with this knowledge, you can proceed to optimize your 
images and make beautiful prints as detailed later in Chapters 1 1 and 13. 

Enhancing RAW Image Files 

Most prosumer digicams and SLR (Single Lens Reflex) cameras include a RAW capture 
mode for taking photos that will be recorded as raw data from the sensor, as discussed in 
Chapter 1. Before they can be opened in an image editor, these files must be converted to the 
JPEG or TIFF format using special software. Most converters also allow you to change many 
parameters, before the actual conversion, which is useful for correcting minor or major tech- 
nical problems (see Figure 10.1.) Experiment with various settings, and watch the change 
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Figure 10.1: A RAW format file is comparable to the negative in traditional photography in the 
darkroom because both media allow for substantial image adjustment. Above left is before adjust- 
ment, above right is after adjustment. 



that each produces to the image in the preview screen. When you are satisfied, cUck the OK 
button to apply the data to the file, which is then converted to a familiar image format. 

The functions available for image adjustment vary depending on the software that 
you're using and range from nonexistent to basic to comprehensive (see Figure 10.2). Some 
cameras are sold with software that can only convert RAW format files; you must pay extra 
for software that allows for modifying the images before conversion. Fortunately, most cam- 
era kits include moderately versatile converter software that offers at least a few options. 
Using slider controls or selecting from a menu of options, you can change image parameters 
such as white balance, exposure, color saturation, contrast, and sharpness. You might also 
be able to select one or more of the following: color space (sRGB or Adobe RGB), noise 
reduction level, and color bit-depth (8-bit or 16-bit per channel). 

The most versatile after-market converters, such as Adobe Camera Raw 
(www.adobe.com/digitalimag) and certain Phase One CI products (www.c1dslr.com), include 
additional utilities for advanced functions such as modifying highlight and shadow detail, 
more aspects of color, hue, or tint, and gray balance. The Adobe product is particularly ver- 
satile, with features such as correction for optical aberrations and darkening at the corners 
of an image created by the camera's lens, interpolation for increasing image file size, hue and 
saturation adjustment in individual color channels, and color noise reduction. 

But should you plan to use every single option provided by the software manufacturer? 
Which image parameters should you adjust in the RAW conversion software and to what 
extent? Which image-enhancing tools can damage the image? And which image parameters 
should you adjust only in your image-editing software, after converting the RAW file to 
TIFF? Should you take advantage of an option to increase the image file size with the inter- 
polation system included in the RAW converter? 

These and other issues would fill an entire book, especially if explored in a manner spe- 
cific to each brand of converter software. Instead of trying to cover every facet of this topic, 
I'll address some of the issues with a step-by-step example of an effective RAW image opti- 
mization process, using tools available with most brands of converter software. I'll also pro- 
vide some comments on the unique tools available in a few converters and make some rec- 
ommendations as to their usefulness. 
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Figure 1 0.2: 
The various 
RAW converter 
programs use 
different types 
of controls but 
generally allow 
for adjusting 
the most impor- 
tant image 
parameters. 
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Convert and Adjust RAW Data Files 

Just like the various brands of image editors, each brand of 
converter offers its own set of features and operating pro- 
cedures. For the purposes of this section, I'll operate on the 
premise that most of you are using one of the RAW con- 
verters bundled with digital cameras. 

Although I encourage the use of adjustment features 
in a RAW converter, the process is not intended for perfect- 
ing an image. Think of the converter as a utility that lets 
you improve certain image parameters so they can be easily 
fine-tuned in your image-editing software. After opening a 
RAW image in the converter (see Figure 10.3), try the fol- 
lowing step-by-step evaluation and adjustment techniques 
while experimenting with the converter that you are using. 

1 . Evaluate the preview image critically for exposure, 
using the histogram graph as an aid; also check the 
accuracy of color balance and tone, sharpness of 
focus, any blurring caused by camera shake or by 
subject movement, color saturation, and contrast. 

2. If your RAW converter includes a zoom or enlarge 
feature, set it for 100%, or select Large Preview Size. 
Check essential subject areas for sharpness. If the pri- 
mary subject is not in focus, or if it is blurred by 
motion, you might want to move on and start with 
one of your sharper RAW images. (Although most 
imaging software includes a sharpening tool, that fea- 
ture was designed to enhance a sharp image, not to 
correct inaccurate focus or blurring.) 

The preview image in the converter might be a small, 
low-resolution version of the full data file, so it might 
exhibit jagged edges at high magnification. As long as edges 
seem quite sharp otherwise, proceed with this exercise. 
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Figure 10.3: If the converter 
includes a histogram feature, use 
it to check the exposure before 
and after making adjustments 
with the software tools you're 
using. 



RECOMMENDATION: Use "Noise Rcduction" wisely 

Some RAW converters automatically apply digital noise reduction, sometimes called smooth- 
ness. Designed for reducing or eliminating the color specks that constitute noise (see Figure 10.4), 
this feature can make images quite soft. 

Check your images closely for any digital noise; it should be most visible in shadow areas. If 
noise is not obvious at 1 00% magnification, deactivate the noise reduction feature, if your con- 
verter allow/s you to do so. (Some converters do not, and they automatically apply a level of noise 
reduction that the manufacturer deems appropriate for certain types of images.) 

If the converter includes a control for adjusting the level of noise reduction, take advantage of 
this feature with images that exhibit noise. Experiment with various level settings until you find one 
that eliminates the most troublesome noise without making the image appear excessively soft. To 
compensate for any loss of sharpness, plan to apply a suitable level of sharpening later, as in step 9. 
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3. Reset the zoom to Fit Screen 
so the entire image is visible 
in the preview area. Correct 
any exposure error with the 
pertinent slider or other 
tools. Strive to maintain 
detail in important highlight 
and shadow areas. If the con- 
verter exhibits a histogram 
feature, confirm that the slid- 
ers for black point (on the 
left side) and for white point 
(on the right side) are at an 
appropriate position, as 
shown in Figure 10.3. 

4. Evaluate the contrast of the 
preview image. Using the 
appropriate tool, adjust the 
contrast until the image 
looks just right. Because you 
do not want to sacrifice 
excessive shadow or high- 
light detail during conver- 
sion, moderately low con- 
trast is preferable to high contrast. It's easy to boost contrast in image-editing software, 
but lost detail, caused by excessive contrast, can be difficult or impossible to recover. 

If your software includes only specific contrast-level options, select the one that 
best achieves your intended effect. Check the histogram display, if available. Did 
increased contrast produce a loss of important detail in highlight and/or shadow 
areas? If so, you may need to make a further adjustment. 

5. While viewing the full preview image, check the color balance. If it seems suitable for 
the subject, and there is no obvious color cast such as green, magenta, or blue, you may 
not need to make any correction. 




Figure 1 0.4: Dig- 
ital noise is most 
prominent in 
images made at 
high ISO or dur- 
ing exposures 
longer than 
about a half 
second. 



Many experts recommend adjusting color or white balance as the first step in the RAW 
image-enhancement process. With well-exposed images, you might want to heed that 
advice. However, if an image is excessively dark or bright, it is preferable to correct the 
exposure before attempting to make a critical evaluation of color balance. 



6. Whether the color balance appears correct or not, experiment with some of the avail- 
able white balance adjustment options. Notice the difference in the image that each 
produces. One of the settings should be just right for a particular image, unless it was 
made under unusual lighting conditions, such as sodium vapor lamps in an arena. 

If the converter includes a Color Temperature slider marked in degrees kelvin (see 
Figure 10.5), you can use it to fine-tune white balance by shifting it toward blue or 
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yellow. The converter software manual should 
explain the kelvin scale. In a nutshell, high kelvin 
degrees correspond to cool (blue) light, and low 
kelvin degrees correspond to warm (yellow) light. 
Adjust the kelvin control if necessary to correct a 
blue or a yellow color cast, or use it to exaggerate a 
warm or cool color balance to meet your own 
interpretation of a scene. 

7. Although a few images will require you to use other 
color balance tools such as Color Tone, Hue, or Tint, 
experiment with these features as well to determine 
the effect they produce. 

8. When you are satisfied with the color balance, think 
about color saturation. The converter should provide 
a shder or a list of options that you can use to 
increase or decrease the depth and richness of colors. 
Avoid excessive color saturation because that can 
produce an artificial effect and a loss of detail in 
supersaturated areas. 

9. Consider the amount of sharpening that you might 
apply to the image. The converter software includes a 
slider for adjusting sharpness or specific sharpness- 
level options. The default level can produce images 
that appear artificially sharp. Minimal sharpening is 
preferable to excessive sharpening, particularly for 
images that you plan to enhance in an image editor 
after the conversion. Experiment with your own con- 
verter software to determine which setting produces 
moderate sharpening. 
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Figure 10.5: Although some con- 
verters include only a basic tool 
for correcting white balance, the 
more advanced programs offer a 
wide range of options, including 
controls for modifying hue, tone, 
or tint and color "temperature. " 



Additional Converter Considerations 

After you complete these steps, you should be ready to convert the raw data file, preferably 
to TIFF format. Before doing so, check out any additional control options provided by your 
RAW converter. At least some of the following are available in several brands of software. 
Each will call for making a decision; consider my recommendations when deliberating as to 
the right choice for each option. 

Consider batch processing. Some converters let you specify the adjustments that you want 
to make to all parameters for numerous RAW images. This can be convenient when you 
want to convert a series of images if their exposure, contrast, color, and all other parameters 
are quite similar. Adjust the first image, and then let the converter batch correct all the 
images while you eat lunch. 

Some converters, such as the Phase One products, offer another feature that helps to 
optimize workflow. While the software is converting one or more images from RAW to TIFF 
format, it aUows you to adjust other images. 
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Select the color space. If the converter includes this option, select Adobe RGB, instead of 
sRGB, for reasons discussed in Chapter 1. 

Select the color depth. Most cameras produce RAW files with 12-bit (per channel) analog- 
to-digital conversion with extremely high tonal detail and billions of colors. The converter 
software provides an option to convert the images to 8-bit or 16-bit data. You might want to 
select 8 bit for two reasons: the image file size is 50% smaller, and most image-editing soft- 
ware do not support 16-bit images. 

Photoshop CS provides comprehensive support for 1 6-bit files. Photoshop 7 offers lim- 
ited support for 1 6-bit files, but there are complex methods for taking advantage of the 
extra color depth for the smoothest gradations and maximum tonal detail; these methods 
are detailed in some Photoshop books. You can take advantage of 1 6-bit conversion if you 
own CS or if you have acquired the expertise required for the complex process of working 
with 1 6-bit files in Photoshop 7. 

Set the output resolution. Most converters offer an option to set an output resolution, such 
as 240 or 300 ppi. This feature is provided in RAW converters merely as a convenience, and 
it does not increase or decrease the actual size of the image that is output. You might want to 
select the setting that you often use for printing, but you can later change the output resolu- 
tion in your image-editing software. 

Set the output size. Some converters — including Adobe Camera Raw and the professional 
version of Phase One Capture One DSLR — have options that will increase the size of the 
image file (see Figure 10.6). If you select one of the increments — perhaps 12 megapixels for 
an image made with a 6-megapixel camera — the software employs sophisticated algorithms 
to interpolate the image to the larger size. This feature can be useful if you plan to make 
oversized prints and will need an image file size that is larger than the "native" output size 
offered for your camera. 

In my tests, the Phase One Capture One DSLR (professional version) and Adobe Camera 
Raw software produced higher image quality than bicubic interpolation in Photoshop 
when doubling image file size. If your own RAW converter allows you to increase file size, 
compare the results that it produces with the results achieved by using bicubic interpola- 
tion in image-editing software. 
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Figure 1 0.6: If your converter includes an option for increasing the RAW image file size, use this fea- 
ture for your best images, particularly those that will be printed in large sizes. 
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File Formats for Image Editing 

If you own an advanced image-editing program, you may have noticed that it includes 
numerous choices for working in various formats and for saving images in those formats (see 
Figure 10.7). Most are intended for images you plan to use on the Web, for use by printing 

or publishing companies, or for 
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Storing vector drawings, docu- 
ments, artwork, and so on. Photo 
and imaging enthusiasts generally 
use JPEG, TIFF, or a proprietary or 
"native" format such as Adobe's 
PSD (Photoshop Document). Con- 
sequently, I'll discuss only these 
options. 

JPEG and TIFF Format 

The issue of TIFF versus JPEG 
format is covered in detail in 
Chapter 1, so I'll just recap the 
pros and cons of each mode in this 
section. Although JPEG is useful 
for image capture with digital 
cameras, this format is not recom- 
mended for use in image editing 
because JPEG is lossy: some image 
data is always lost whenever a file 
is compressed (see Figure 10.8) and saved as a JPEG after any adjustment in an image 
editor. More important, the degradation is progressive or cumulative. Each time you modify 
and resave the file in JPEG format, more data is discarded and quality is further degraded. 
When you later open the image, the process is reversed; the values are rebuilt from the 
compressed data, but the subsequent image does not perfectly match the original. The 
degree of error depends on the degree of compression that was applied. 
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Figure 1 0. 7; Many image-editing programs offer a wide 
range of options for file formats. 



Although they are not in wide use, two otherJPEG formats are worth noting. JPEG 2000 
allows for higher compression, with a lossless option for maintaining high image quality, 
but is not supported by most image editors. Some Kodak digital SLR cameras and digital 
backs generate ERI (Extended Range lmagingTechnology)JPEGs with a wide latitude that 
allows for substantial exposure and color correction in Photoshop, using a Kodak plug-in 
module. In this respect, an ERI J PEG is similar to a RAW file. Compression is lossless. 
Both formats have merit and deserve greater distribution and image-editor support. 



Many image editors let you specify the quality that a compressed JPEG file should main- 
tain. The highest quality level produces minimal compression, or a low "compression ratio." 
Select this option if you must work in JPEG, perhaps while using a laptop with limited storage 
space. This minimizes the loss of data and the change in the values of the image file. 
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Figure 10.8: When you modify and save a JPEG image (left), the quality deteriorates. Use the TIFF 
format (right) to maintain high irnage quality. 



The TIFF format is preferable to JPEG for image editing because it is lossless; virtually 
no data is lost each time you save an image as a TIFF. This format is also universal: it is com- 
patible with all computer platforms and image-processing applications because it supports 
most features available in advanced image editors. In Photoshop 7 and CS, the TIFF format 
supports all functions, including layers, making it an excellent choice for those who own 
those programs. Finally, a TIFF image can be compressed if desired, employing one or more 
of the lossless compression utilities discussed in Chapter 12. 

Native File Formats 

Some image-editing programs offer a proprietary imaging format, also called a native format 
because it is native to one brand of software. Typical examples include PSD, which is avail- 
able with Photoshop and Elements 2. Others include CPP (Corel PHOTO-PAINT), UFO 
(Ulead PhotoImpact), and PSP (Paint Shop Pro). You might decide to use the native format 
while adjusting the images in the pertinent software. 

Working with adjustment layers is an advanced image-editing technique described in 
Chapter 1 1 . It involves creating special layers that contain instructions for adjusting the 
image. Because the layer contains no pixels, you can make adjustments without damaging 
the actual image. While working with a "layered" image, you want keep the layers intact 
when closing a file, so you can later try different interpretations with your image-editing 
software. That will call for saving the file in a suitable format, one that supports this 
feature. 



The advantages of a native format depend on the image editor used; review your soft- 
ware owner's manual for specifics. If you own Photoshop 7, CS, or Elements 2, there is no 
reason to work with the Adobe PSD format because the key features of these programs sup- 
port the TIFF format. If you are using an earlier version of the Adobe software, you'll need 
to work in PSD if you want to save a file with adjustment layers intact because you cannot 
save a "layered" file as a TIFF. (None of the image-editing programs provide layers support 
in JPEG format.) 

Most image editors do not provide any options for reducing the size of a file that you 
save in the native format. This can create problems when you're working with layers (see 
Figure 10.9), as discussed in Chapter 11, because the file size can be massive: three, four, or 
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Figure 10.9: 
Most of the 
advanced image 
editors include a 
feature for creat- 
ing adjustment 
layers. If you 
want to save lay- 
ered images, do 
so in a format 
that supports 
layers. 
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more times larger than a conventional image file. Although Adobe programs automatically 
apply some slight compression when saving layered PSD files, the files remain large, consum- 
ing great amounts of hard-drive storage capacity. 

If you use an image editor's native format, remember this: when sending an image file to 
others, on a CD perhaps, save it as aTlFF unless the recipient is using an image editorthat 
supports the format that you are using. 



Primary Image-Enhancement Tools 

Although it is certainly possible to produce some technically excellent digital photos — with a 
camera or a scanner — that don't require editing, even the best images will benefit from some 
fine-tuning in an image editor. And even the most accomplished photographers find that 
some of their images need extensive correction to qualify for the "technically excellent" rat- 
ing. In the next sections, I'll discuss the tools and other functions that are most valuable for 
basic image correction and enhancement. 

As discussed in Chapter 4, many popular image-editing software programs and at least 
a dozen others are on the market. Each offers a unique operating procedure and its own spe- 
cific set of tools and utilities, although certain features are common. I'll discuss the most 
important editing functions available with most of the programs intended for imaging enthu- 
siasts, as well as some particularly useful features available only with certain programs. The 
most-affordable and basic programs do not have all these features, so review the instruction 
manual for the program you are using for information as to its specific utilities, tools, and 
operating procedures. 
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Quick Fix Options 

Many image-editing programs include several one-click options for automatically correcting 
certain aspects of an image, as well as simple methods for adjusting the level of correction in 
some tools. Adobe Photoshop Elements combines many such features into a single utility 
called Quick Fix (see Figure 10.10). It is intended primarily for those who want all the basic 
tools in a single palette and do not want to search for frequently needed tools. 

When you open an image in Quick Fix (in Elements, choose Image -* Enhance -*■ 
Quick Fix), you'll see two preview screens side by side. This enables you to view the original 
image as well as the image as it appears after you make any adjustment. If you are not satis- 
fied with an effect, simply click the Undo button to undo the last adjustment. If you change 
your mind after clicking Undo, you can click Redo to reapply the change. This is a great way 
to cycle between "before" and "after" versions of the image while deciding whether you 
want to keep a particular adjustment. 

Quick Fix includes Auto Correction tools (discussed in detail later) that you can use to 
adjust contrast, levels, color rendition, and focus (sharpness). These can be useful, but for 
greater control, use the sliders to modify brightness, contrast, and color hue/saturation/light- 
ness. You'll also find sliders for Fill Flash, useful for brightening shadow areas, and for Back- 
lighting, which selectively darkens an image. Quick Fix doesn't have a cropping tool, but 
you can rotate and flip images. 

If you are unhappy with the results when closely examining an enlarged image on your 
monitor, you can click Cancel to return to the original version of the image. You can also 
cancel all changes that you made in Quick Fix. Close Quick Fix, and then choose Edit ^ 
Undo Quick Fix from the menu at the top of the screen. 

Although Elements 2 doesn't have the simplest user interface, the Quick Fix utilities 
make it as easy to use as any of its competitors. Take advantage of the automatic and the 
convenient features when you first acquire Elements 2 as the first step along the learning 
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Figure 10.10: The Quick Fix feature in Photoshop Elements 2 was 
designed for convenient image enhancement. 
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Figure 10.11: In 
many advanced 
image editors, 
you can access 
numerous tools 
and utilities from 
a single location. 
In Adobe soft- 
ware, they're in 
the Adjustments 
menu. 
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curve with this extremely versatile image editor. (Several tools available in Quick Fix are dis- 
cussed in the subsequent sections.) Because Quick Fix is unique to Adobe Photoshop Ele- 
ments, I'll now discuss some of the image adjustment tools (see Figure 10.11) available with 
most brands of software, using the Adobe terminology for each. Some other brands use dif- 
ferent terminology for tools that achieve the same or a similar effect. If you use Elements 2, 
you'll notice that several tools discussed in this section are also available in Quick Fix. 

Auto Contrast and Brightness/Contrast 

Auto Contrast is a simple utility that automatically adjusts contrast by turning the lightest 
highlights to white and the darkest shadows to black. With many images, this feature 
increases contrast; that does not create a problem except with images that contain important 
detail in the bright highlight and/or dark shadow areas. 

An easy-to-use and intuitive tool, Brightness/Contrast is useful for making an image 
brighter or darker overall, with softer or harder contrast. You can achieve the desired effect 
by moving the two sliders. Brightness/Contrast is intended particularly for those who are not 
yet ready for the more complex features, and it does work well for overall changes to bright- 
ness and contrast. 



If you're dissatisfied with the effect produced by Auto Contrast or by any other feature 
available with any image-editing program, you can click Cancel or Undo to cancel the 
adjustment. As you'll see later, you can also fine-tune the image after applying an Auto 
feature by using one of the advanced tools. 



Those who are experienced with the more advanced tools scoff at anyone who uses the 
Brightness/Contrast utility in any image editor. That's unfair, because this utility can be useful 
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for novices, a stage that we must all go through. Before progressing to the advanced adjust- 
ment tools, I used Brightness/Contrast often and made some excellent prints from the images. 
You will probably advance to the other utilities as well, because they provide more versatility 
and more precise control for greater subtlety of adjustments. 

Auto Levels and Levels Adjustment 

Auto Levels is another automatic tool available with many image editors. When applied. 
Auto Levels makes corrections to achieve black tones that are richly dark, whites that are 
pure white, accurate midtones, and satisfactory image contrast. Depending on the image edi- 
tor. Auto Levels can also adjust color balance as it modifies the overall image to produce 
neutral highlights and shadows. 

You should find that Auto Levels — particularly the sophisticated versions in the latest 
high-end programs — is effective with many images. Of all automatic tools. Auto Levels is 
usually the most effective overall, and it can be a good starting point before making user- 
selected adjustments. Often, this tool produces a pleasing combination of tonal range, con- 
trast, and color balance. In other cases. Auto Levels can create excessive contrast, a loss of 
important detail in shadow or highlight areas, and inappropriate color balance. Still, it's 
always worth a try when you don't have much time for adjusting an image or when you 
aren't sure how to achieve the best results and are looking for a start in the right direction. 

Available with some of the high-end programs, such as full versions of Photoshop, a Fade 
option allows you to tone down the effect produced by any of the auto correction tools. I 
find it to be most useful after applying Auto Levels or Auto Color, forgentler contrast or 
more pleasing color balance. (In Adobe programs, choose Edit —'■ Fade, and change the 
Opacity setting to achieve the desired result.) 



Available in many of the advanced 
image-editing programs. Levels (see Figure 
10.12) is a multifaceted tool. It provides the 
user with extensive fine control over high- 
light, midtone, and shadow lightness as well 
as the overall image contrast. Levels consists 
of a histogram that offers a scientific guide 
to the tonal range of the image plus several 
adjustment controls. 

The Levels dialog box generally con- 
sists of three sliders below a graph, useful for 
darkening shadow areas, lightening highlight 
areas, and darkening or lightening midtone 
areas. Move a slider, and the image on your 
monitor changes, allowing for visual evalua- 
tion of the effect. (Drag the dialog box to the 
side of your monitor so it does not cover 
important image areas.) 

To darken the darkest pixels in shadow 
areas, move the left (black) slider to the 
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Figure 10.12: Levels is a powerful utility that is not difficult to use. 
This is often the first advanced feature that novices try, and they gen- 
erally find its basic operation quite intuitive. 
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right. To lighten the brightest pixels, move the right (white) slider to the left. Both steps 
affect the midtones to some extent, and they increase image contrast. You can move the cen- 
tral (gray) slider in either direction to lighten or darken midtones in an image, without 
affecting either shadow or highlight detail. View the changes on your image as you adjust the 
sliders, and stop when you reach the desired effect. 

In some programs, Levels includes a second set of sliders at the bottom of the dialog 
box, below the Output Levels indicators. You can use these to reduce image contrast, as 
you'll see in Chapter 11, but such changes are more effective when made with other tools. 

In the advanced image editors, Levels offers other features that I have not discussed 
because they are not essential, can be difficult to use, and can produce unacceptable 
results when applied without some expertise. For example, Levels lets you adjust individ- 
ual color channels— Red, Green, and Blue— for even greater fine-control but can produce 
strange color combinations when used without skill. Levels also offers eye-dropper tools 
for setting the black, white, and gray points; you might eventually want to experiment with 
those as you work on becoming an expert. 

One of the most significant tools in your image-enhancement arsenal. Levels adjust- 
ment is covered in step-by-step detail in Chapter 13 on printmaking. This utility is not diffi- 
cult to use because you can evaluate the effect of the slightest change in the image on your 
monitor. Try to avoid the excessive contrast that can occur when you move the black and 
white sliders too close to the start of the slope in the graph. 

If you use Levels with a bit of care, the result should reflect your vision of what is ideal 
for a particular image in terms of the lightness of the various tones and the overall contrast. 

Unique to Photoshop CS is the Shadow/Highlight utility. It allows you to increase detail in 
both dark and light areas of an image. You can also choose to add midtone contrast with- 
out affecting other areas and apply a subtle color correction tool. These functions and 
others are discussed in Chapters 1 1 and 1 3. 



Figure 10.13: 
The Curves util- 
ity is useful for 
fine-tuning 
images, with 
small adjust- 
ments to the light 
and dark areas of 
an image, as well 
as to the overall 
contrast. 




The Curves Utility 

Although not provided in most of the basic 
programs or even in Elements 2, Curves (see 
Figure 10.13) is a utility that is available in 
Photoshop and other advanced image edi- 
tors. After you become proficient with the 
Levels controls for adjusting highlights, 
shadows, and contrast, you might want to 
try the Curves utility for fine-tuning contrast 
and various aspects of brightness. This tool 
is not nearly as intuitive in operation as Lev- 
els and requires some study of the software 
instruction manual or a good book on 
image-adjustment techniques. 
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Curves works by letting you change the brightness of specific tonal values within the 
image, not just a black, white, and middle tone value as with Levels. Because this is a some- 
what complex technique, I'll defer the explanation of using Curves to Chapter 1 1 . 



Color Correction Tools 

Available in all Photoshop programs, including Elements 2 and some other brands of soft- 
ware, an Auto Color tool automatically corrects a color cast, at least to some extent. In 
Adobe programs, this tool also adjusts brightness while attempting to remove any color cast 
by turning grays a truly neutral shade. In some programs, Auto Color adjusts only color ren- 
dition. You might want to try this tool to determine whether it produces excellent, satisfac- 
tory, or poor results with any particular image. 

Although Elements 2 and some of the basic image editors do not include a Color Bal- 
ance utility, a tool of this type (see Figure 10.14) is common in other programs, sometimes 
labeled as a tint adjustment control. Operating procedure also differs from one brand to 
another, but this tool often includes sliders for shifting the balance between red and cyan, 
green and magenta, and blue and yellow. Use the correct slider to remove an unpleasant 
color cast. 

The Color Balance options are valuable for correcting images with an unattractive color 
cast or for enhancing images by adding a pleasing color cast. You can correct a green cast, for 
example, produced by fluorescent lighting, by shifting the balance toward magenta. You can 
correct a blue cast, per- 
haps in images made in 
deep shade, by adding yel- 
low. Add yellow and red, 
for example, to add a bit 
of "warmth" to images 
made in the cool light of 
midmorning and so on. 
Although it's worth devel- 
oping an appreciation for 
color theory by reading 
books on image-adjust- 
ment techniques, the color 
correction process is quite 
intuitive. Experiment with 
the sliders, and watch the 
change that each makes to 
your image; when the 
effect is pleasing, click the 
OK or Done button to 
apply the modification. 
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Figure 10.14: You can use a Color Balance utility to correct or 
emphasize a color cast by subtracting or adding the appropriate 
color. This image exhibits a green cast and will require a correction 
toward magenta, the opposite of green. 



If your image editor offers a Preserve Luminosity option, be sure that this box is checked. 
This allows the software to fine-tune the individual color channels to maintain the same 
perceived brightness for all pixels in your image. 
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Using a Color Balance or similar utility, you can also adjust individual colors in the 
highlight, shadow, and midtone areas. This is useful when the amount of adjustment needed 
in each area varies. For example, in an image of fall colors, you might want to add yellow to 
the midtone leaves, but you might not want to adjust the color balance of dark tree trunks or 
the bright reflections from the surface of a pond. Do take advantage of this feature if it's 
available with the software you own. 

Correcting color balance is easy when you know what color should be added or sub- 
tracted to eliminate a color cast or to add a color cast. Watch the image changing as you 
move the shders, and stop when the effect is just right. On the other hand, this process can 
sometimes be far from simple. In images made under mixed lighting, or in images made 
under unusual lighting as in an arena, it's difficult to know which colors to adjust. Experi- 
ment or try one of the options discussed in the following sections. 



Color Variations 

If your image editor includes a Color Variations utility, take advantage of this feature for 
guiding your decision on the right color — and the amount of that color — to add or subtract 
in order to achieve a pleasing color balance. If you access the Variations utility (Photoshop's 
is shown in Figure 10.15), you can see thumbnails that depict your image and other samples, 
with increased and decreased red, green, and blue. Look for other options too, such as con- 
trols for adjusting color balance only in shadow, highlight, or midtone areas and the Color 
Saturation tool. 

The Variations utility makes sense in theory, and some photographers use it to guide 
their decision on color balance corrections. In my own experience, this utility is not very use- 
ful for that purpose, but it is great for learning about color balance and the effects that you 
can achieve by adding or subtracting certain colors. 

The problem with Variations? The 
thumbnails that are displayed are too small, 
making it difficult to decide on the ideal 
thumbnail, the tiny image with just the right 
color adjustment. I also find that the options 
are limiting and that the intensity level 
adjustments are not very precise. I recom- 
mend VividDetails Test Strip instead 
(www.vividdetails.com); this Photoshop plug- 
in uses a similar concept as discussed in 
Chapters 4 and 12, but it is far more intu- 
itive, effective, and versatile. 



Hue/Saturation Utility 

Available with most brands of image-editing 
software, a Hue/Saturation utility lets you 
increase or decrease the color depth or rich- 
ness and shift color values (hue). Some image 
editors also include a Lighten control that 
lets you darken or lighten all colors or merely 




Figure 10.15: Some photographers find the Variations utility useful 
for correcting color balance. Others consider it most valuable for 
developing an understanding of color correction concepts. 
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Figure 10.1 6: Many digital images benefit from a slight increase in 
color saturation. If your image editor allows, plan to adjust individ- 
ual colors instead of boosting saturation for the entire image. 



adjust one or more indi- 
vidual colors (see Figure 
10.16). Entry-level image 
editors generally include 
only a simple saturation 
adjustment with a slider 
for intensity control. 

With a sophisti- 
cated Hue/Saturation 
utility, you can intensify 
or moderate, lighten, or 
darken the richness of all 
colors or of only certain 
colors. Adjusting colors 
individually lets you 
achieve professional-cal- 
iber effects, without sim- 
ply changing all colors to 
the same extent. 

Some programs include eyedropper tools in Hue/Saturation for further refining the 
range of colors with even more precise control. It's not essential, but you might try experi- 
menting with the "normal" eyedropper if available in your image editor. If you click a color 
in your image, the adjustments affect only that range of colors centered on the color you 
identified in the image. Try the "plus" and "minus" eyedroppers to add or subtract colors to 
the range that is affected by the controls. 

When adjusting color saturation and lightness, strive for a natural effect, and one that 
is appropriate for a specific type of subject. Boosting color saturation to an excessive level 
can cause a loss of detail in highly saturated areas as well as colors that look artificial. 

The Hue control is used to shift all color values in an image. This can be useful occa- 
sionally for adding a color cast or for fine-tuning the 
image when you adjust a small range of colors. You 
can also use the Hue control to create wild color 
effects that are applied to the entire image. 



Unsharp Mask Filter 

Discussed in great detail in Chapter 13, the Unsharp 
Mask (USM) filter is available in many image editors. 
Entry-level programs often provide only automatically 
apphed levels of sharpening, but advanced programs 
offer full control over the extent of sharpening. A full 
USM control system (see Figure 10.17) is far more 
versatile than one of the automated Focus or Sharpen 
tools. Typically, a full USM utility lets you set three 
parameters for precise control over the extent of 
sharpening. 
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Figure 10.17: In 
most image edi- 
tors, Unsharp 
Mask is the only 
sharpening tool 
that offers user- 
selectable set- 
tings for control- 
ling several 
aspects of sharp- 
ening. 
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Why Is It Called "Unsharp" Mask? 

Despite its unusual name, USM is indeed a sharpening tool. The term Unsharp Mask derives 
from an advanced technique used in the traditional darkroom for printing from color slides. The 
technique calls for making an out-of-focus copy (or "mask") of a slide and sandw/iching both 
pieces of film in an enlarger's film holder. The process enhances the contrast of prominent edges 
vi/ithout affecting the contrast of other subject areas and produces a print that appears to be 
sharper. The Unsharp Mask feature in image-editing software works in a similar manner, by digi- 
tally exaggerating the contrast between pixels and subject edges of highest contrast. The resulting 
image exhibits an illusion of greater overall sharpness. 



Select the USM filter to open a dialog box in which you can set the Amount (in per- 
centage), Radius (in pixels), and Threshold (in levels). The Amount setting determines the 
intensity of the heightened contrast. The Radius setting determines the size of the area the 
heightened contrast will cover. Low Radius values (0.5 to 1.0) are best for images with high 
detail, and higher Radius values (1.5 to 2.5) are best for images with relatively low detail. 
Threshold operates primarily as "noise control," allowing you to prevent the software from 
sharpening areas of minimal contrast, such as various tones in the sky or in people's faces. 

The settings that you make for each variable control the extent of heightened contrast 
and apparent sharpness. You might need to experiment to find the right combination of set- 
tings for any image. For tips on USM settings that you might use as a starting point when 
optimizing an image for printing, review the pertinent section of Chapter 13. 

Additional Sharpening Tools 

Some image-editing programs, including those from Adobe, have additional sharpening 
options (see Figure 10.18). When these options are selected, the software applies a predefined 
level of adjustment; no user control is available. In Adobe programs, you'll find the following: 

• Sharpen increases overall contrast but sharpens all parts of an image, including those 
that do not benefit from sharpening, such as flesh tones. 

• Sharpen More simply applies a stronger effect. 

• Sharpen Edges is more useful, because it exaggerates contrast only along distinct edges 
within an image. 

As discussed in Chapter 4, you can also use other sharpening filters, available as Photo- 
shop plug-ins from third-party manufacturers. Some of these products are also compati- 
ble with Elements 2 and certain other brands of image-editing software. (Check the dis- 
tributors' websites for compatibility information.) The best of these filters employ a 
complex, multistep process that simulates the steps taken by Photoshop experts for pro- 
fessional-caliber sharpening. 

Although it's tempting to use the "automatic" sharpening tools because of their sim- 
plicity, the Unsharp Mask filter is a far more powerful tool. In addition to producing sharp- 
ness that appears more natural, Unsharp Mask allows for fine control, in minute increments, 
over the sharpening effect. Occasionally, you may find that the Sharpen Edges tool achieves a 
desired effect; experiment with that option. 
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Figure 10.18: All the Adobe image editors and some other brands of software 
offer additional sharpening tools, but they're not as powerful as USM. 



Cloning and Healing Brushes 

Useful for covering up dust specks and other small defects — as well as distracting elements 
such as a TV antenna in a distant sky — a cloning tool or brush is available in most image- 
editing software. Cloning lets you take pixels from an unblemished "sample" area — a clean 
stretch of sky, for example — to cover defects in another area of the same color, brightness, 
texture, and so on. 

Available only in Photoshop 7 and CS, the Healing Brush tool (see Figure 10.19) is 
worth noting. It is similar in concept to the cloning tool but offers a significant advantage. 
When you paint pixels from a sampled area onto an area with some defect, this tool copies 
texture from the sampled area, but maintains the lighting, tone, color, and shading of the 
new area. That makes the Healing Brush particularly useful for retouching portraits, for 
example. Use it to remove blemishes, wrinkles, and so on while creating a seamless blend: 
maintaining the integrity of the skin tones as well as the lighting. 

A cloning brush is a multipurpose tool, and it's one of the most valuable image-editing 
features. It can solve problems that were difficult, time consuming, and sometimes impossible 
to solve with traditional photographic methods. The process is quite simple and quick, at 
least in its basic application. Even novices find that they can easily correct small defects effec- 
tively after a few minutes of practice. 

Correcting larger areas or removing entire subject elements (such as a stop sign against 
foliage) calls for substantially greater expertise and a commitment of time for pro caliber 
results. Although the process can be frustrating, persevere; you will begin to produce 
retouching that appears invisible even in oversized prints. Work slowly and carefully, with 
maximum precision. Should you make an error, simply click Cancel, Undo, or Step Back- 
ward to undo the last step; some programs allow you to undo many previous cloning steps. 
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Figure 10.19: Photoshop (shown here) and most image editors include a 
cloning tool and red-eye removal brush, hut the pro-caliber programs usually 
offer one or more additional options for repairing image defects. 



Red-Eye Correction Tool 

Many image editors include some tool for eliminating red-eye. Similar in some respects to a 
cloning tool, a red-eye correction tool (see Figure 10.20) affects only red areas, useful for 
removing red-eye in photos of people and animals. The specific operation of this tool differs 
from one brand of software to another but is usually quite simple and effective. For the best 
results, zoom in close on the eye; take care to "paint" only within the area directly affected 
by the red-eye; do not allow the brush to stray onto the iris of the eye. 

Photoshop CS does not include a red-eye correction tool, but it includes a new option 
that can be used for the same purpose. Color Replacement lets you correct red-eye by set- 
ting the mode to Color in the Options bar and the foreground color to black. From this 
point on, Color Replacement operates in much the same manner as the Red-Eye brush in 
Elements. 



Other Image-Enhancement Tools 

You can find many other useful utilities in advanced and pro-cafiber programs. Some of 
these are discussed in Chapter 11, but most are beyond the scope of this book; they are well 
covered in books that specialize in certain brands of software such as Adobe Photoshop. 
Here's a quick look at a few of my favorites: 

The Channel Mixer has several applications, but is most useful for converting color 
images to black and white. The Desaturate (in Photoshop) and Remove Color (in Elements 
2) tools can also be used to convert images from color to monochrome; this is a quick and 
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Figure 10.20: One of the most useful tools for correcting image defects, a red- 
eye brush is standard in many current image editors, but is not available in 
some of the professional caliber programs. 



simple process used by novices who want black-and-white images quickly. These features are 
discussed in other chapters. 

You'll also find some advanced tools that I will not discuss in this book. The Dodge 
and Burn tools let you selectively lighten or darken small areas of an image, and the Erase 
tool lets you erase certain types of image defects. Selection tools such as the Magic Wand and 
Lasso are useful for designating specific areas of an image such as the sky, a distracting road 
sign, and so on. After making a designation, you can apply any correction tool or filter to 
change only the specified image area. 

Many filters are also available in some image editors and vary from brand to brand. 
Filters were designed for creating artistic or stylistic effects and for problem solving: digital 
noise removal, blurring to soften distracting areas in an image, dust and scratch removal in 
old photos, and more. The new Photoshop CS offers a vast range of options in Photo Filter 
(technically an adjustment layer) such as warming, cooling, and applying a specific color cast 
to your image. 



Advanced Image Editing 



If you've been reading this book chapter 

by chapter, you've learned about color management and essential image- 
adjustment tools, plus techniques for using some of those tools and 
options. In this chapter, you'll find advanced image-editing techniques that 
will allow you to perfect your images for high-quality prints and other pur- 
poses. I'll include step-by-step instructions for use while experim.enting 
with certain features. None of these is simple, especially when used in an 
advanced manner. That's why I'll also provide exercises that you can use 
for practicing with your own images; these will also clarify any complex 
concepts and help you appreciate the value of going beyond the basics in 
image editing. 

Enhancing Photos with Image-Editing Software 

Whether you captured images with a digital camera or a scanner, and regardless of the cap- 
ture mode, save your files in the TIFF format before you begin adjusting them in image-edit- 
ing software. As discussed in Chapter 10, you might prefer to save files in the image-editor's 
proprietary "native" format instead, for some specific reason. In either case, you are now 
ready to begin adjusting and enhancing the photos using image-editing software. 

I will assume you are using Photoshop or Elements 2 because so many people own one 
of those programs, and explaining the steps for each brand of image editor would make this 
chapter cumbersome. If you are using another advanced image editor, the specific steps might 
be different, but the editing concepts and techniques still apply. Review your software 
owner's manual as to the availability of features and specifics on how to find and apply each 
tool and utility. 
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Figure 11.1: 
When working 
with adjustment 
layers, you can 
access most 
image-editor fea- 
tures with one of 
the icons in the 
Layers palette. 
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Using Adjustment Layers 

Before covering image adjustment and enhancement steps, it's important to consider an issue 
raised in the last chapter: the use of adjustment layers to modify many aspects of an image 
(see Figure 11.1). 

Most people new to image editing make all their adjustments directly to the image file. 
Each adjustment affects the pixels, causing a loss of detail and degrading the integrity of the 
image. This can create a problem with images that require many adjustments because the 
damage is cumulative. 

By creating adjustment layers, you can make changes to an image without cumulative 
damage to the actual pixels. Simply adjust the layers, modifying exposure, color balance, sat- 
uration, contrast, and other image parameters (see Figure 11.2). When you achieve the 
desired effects, the changes are effectively applied, once, to the pixels that make up the actual 
image. This method ensures that full data is retained in the original pixels. 

All Photoshop image editors, including Elements 2, as well as Jasc Paint Shop Pro, sup- 
port multiple layers within a single image file. Pro-caliber layers techniques are beyond the 
scope of this book, but using Adjustment layers deserves full consideration. 



In addition to using Adjustment layers with masking so they affect only certain areas of an 
image, you can also adjust individual areas of an image by splitting each of those areas 
into an individual layer. For example, let's assume you have a picture of a person standing 
on the beach with a sunset in the background. You can select the sky and copy that selec- 
tion to a new layer. Then copy the person to a new layer, and finally copy the beach and 
ocean to a new layer. You can then target adjustments to each of these layers individually, 
exercising tremendous control over the final image. 
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RECOMMENDATION: Adjustment Layers 

Creating adjustment layers is not a prerequisite for image enhancement, and you can certainly 
work on the actual pixels in your image if you prefer to do so. Many image-editing programs do 
not even provide a facility for working with layers. But if you are an imaging enthusiast, and if your 
image editor supports layers, take the plunge now. Begin experimenting with this valuable option 
as one of the steps along the learning curve in becoming proficient in the digital darkroom. 

Admittedly, the creation and use of adjustment layers can complicate the entire image-editing 
process, frequently adding an extra step that is not actually required for adjusting any image 
parameter. Working with adjustment layers will seem tedious at first, but after a few hours, you'll 
find that the process becomes second nature. Without even thinking about it, you'll automatically 
create a new layer when it is appropriate. 

Think of the extra learning and experimentation time as an investment, one that will pay divi- 
dends by providing the ultimate in flexibility and control foryou, the photographer. You will be 
able to fine-tune your images to produce exactly what you envisioned when you pressed the shutter 
release button. In your digital darkroom, you'll be able to try many possible interpretations of an 
image without damaging any pixels. If you save an image with your layers intact, you can return to 
it days later to make further adjustments without a loss of quality. 

If you are not yet ready to begin using adjustment layers to optimize your images, flip ahead a 
few pages to the section "Adjusting Essential Image Parameters." Should you decide to do so, con- 
sider this final recommendation: Create a copy of your best images; rename the copies, and work 
only on the copies when making adjustments. Retain the original images for future access. Eventu- 
ally, you will be ready to start experimenting with adjustment layers, and you will appreciate the 
ability to return to the original, unmanipulated image files. 



Understanding Adjustment Layers 

Before moving on to consider specifics about adjustment layers and the pertinent techniques, 
it is important to appreciate the broad concept of layers. The following analogy can be helpful 
in this process. Let's say you want to create a cartoon that includes a jungle setting and two 
characters. Start by painting the background on canvas. (Think of this as an original photo- 
graph.) While the background is drying, paint the first character on a sheet of transparent 
acetate, and paint the second char- 
acter on another sheet. (These indi- 
vidual sheets of acetate are like the 
individual layers in a digital image, 
as discussed in the next section.) 

No matter how many new 
layers you drop onto the "set" (the 
oil painting), the background will 
never be changed or damaged. In 
fact, if you want to change some- 
thing in the underlying back- 
ground — perhaps remove a branch 
from a tree — you can do so on 
another sheet of acetate; simply 
replace the branch with clear sky, 
for example. 

If you want a "warmer" 
effect for your scene, to simulate 
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Figure 11.2: 
Image editors 
that support lay- 
ers generally let 
you create multi- 
ple adjustment 
layers: at least 
one for each of 
the tools that can 
be used with 
layers. 
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sunset, simply add an acetate sheet with a pale orange tone. Don't worry about making a 
serious mistake during the adjustment process, because you will damage only a single sheet 
of acetate; simply discard that layer and start with a fresh layer. 

The orange "warming" acetate sheet in the analogy simulates an adjustment layer in 
image-editing software. However, the software is far more powerful because it offers sub- 
stantially more options for adjusting an image. Although an adjustment layer is not actually 
a "filter" like an acetate sheet, the analogy is appropriate. The software lets you make 
adjustments by adding additional layers to a single "document" to modify many aspects of a 
digital image, without changing or damaging the underlying image. 

Eventually, all the elements will look just right, and you will compress all the layers 
into the background, creating the final cartoon. In the same manner, you can compress the 
adjustment layers in a digital image. 

An adjustment layer (in image-editing software) is actually a set of instructions about 
which adjustments to apply to the underlying image layers. Instead of containing pixels, an 
adjustment layer contains instructions on how the software is to change the underlying 
image layers. For example, you can create several adjustment layers, each stacked on top of 
the others, above the underlying background image, as shown in Figure 11.3. 

For example, you might create one adjustment layer to reduce contrast. You might then 
create a second adjustment layer to increase color saturation. After you complete a desired 
change to the adjustment layer, it affects any underlying layers. The image on your monitor 
changes to reflect the modification but only as a preview, because the pixels in the actual 
image have not yet been permanently changed. 

That's a valuable aspect of working with adjustment layers. Let's say that you increased 
color saturation to an excessive level, producing a loss of important detail in a supersaturated 
area. That information is not permanently lost; you can return to the color saturation adjust- 
ment layer and change the settings to produce a more pleasing effect. You can also eliminate 
any adjustment layer and simply create a new layer for making your modifications. 

It is even possible to "mask" an adjustment layer so that it applies only to certain areas 
of the image. This highly advanced technique, described in Photoshop books, provides great 
flexibility in optimizing your images. If the sky is too bright, darken only the sky. If the 
shadow areas need a color balance adjustment, target the adjustment to only those areas. 




Figure 11.3: In this illustration, the background has six adjustment layers stacked above it. Separat- 
ing your edits into adjustment layers makes it easy to return to any layer to make changes — to color 
balance in this case (the image on the right). 
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In Photoshop programs, you'll want to create an adjustment layer — or several adjust- 
ment layers as needed for multiple image adjustment steps — if you plan to use certain of the 
utilities discussed in this chapter. If you are using Elements 2, you will generally want to 
work with adjustment layers for modifying levels, brightness/contrast, and hue/saturation. 
The full versions of Photoshop add support for other valuable utilities, including the Chan- 
nel Mixer (discussed in Chapter 12), Curves, Color Balance, and others. 

Making Image Adjustments on a Layered File 

Before actually adjusting and enhancing images, it's worth practicing with adjustment layers. 
If you become familiar with the process, it will become second nature to you. For the pur- 
pose of this exercise, open an image and enlarge it so that it fills your monitor screen. To 
work with adjustment layers, open the Layers palette in Elements 2 or Photoshop. If it does 
not already appear on your monitor, choose Window -^ Layers. You'll notice that the palette 
contains a thumbnail of the image (see Figure 11.4). 

Now, you're ready to experiment with adjusting an image using layers. Open an image 
file and follow these steps. Watch the image change on your monitor as you apply each 
adjustment. 

The full use of the Image adjustment utilities is discussed in detail later in this chapter. For 
now, just experiment with them quickly, as part of the familiarization process for working 
with layers. 



t^ * 11^^ HftwlE* 



1. Click the Create New Fill Or Adjustment Layer icon (a half-black/half-white circle) at 
the bottom of the Layers palette to open a pop-up hst. 

2. From the fist, select Levels, a 

utility for adjusting shadow, "^graTSIiliSrTftS"^ |^^ 

highlight, and midtone 
brightness, in order to open 
the Levels dialog box. 

3. If the Levels dialog box is 
blocking important image 
details, move it to a corner of 
the monitor, by dragging its 
title bar. Make some changes 
and click OK to apply the 
modification to this first 
adjustment layer. 

4. To create a second layer, this 
time for hue/saturation, click 
the Create New Fill Or 
Adjustment Layer icon to 
open the pop-up hst as 
shown in Figure 11.5. 

5. Click Hue/Saturation to open 
the Hue/Saturation dialog 
box. 
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Figure 11.4: The original image becomes the background image in the Layers 
palette when an Adjustment layer is created. 
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Figure 11.5: As 
you work with 
the various utili- 
ties while using 
Adjustment lay- 
ers, you'll find 
that they operate 
in the same way 
as they do when 
you make 
changes directly 
to an image. 
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6. Move the slider to increase color saturation, and click OK to apply the modification to 
this adjustment layer. 

7. Create another adjustment layer, and use it to fine-tune brightness/contrast. If you are 
using a full version of Photoshop, you might want to select Curves instead of Bright- 
ness/Contrast. 

8. Let's say that you're not happy with the levels adjustment you made earlier, scroll 
through the various adjustment layer "thumbnails" in the Layers palette to find one 
that indicates levels. Double-click its thumbnail to open the Levels dialog box; note 
that the settings are exactly where you left them with the previous adjustment. Make a 
slight change in levels. 

8. Let's say you decide that the color saturation is completely unsatisfactory, find the pre- 
vious layer for this adjustment and delete the Hue/Saturation layer. (To delete a layer, 
drag it to the trashcan icon at the bottom of the Layers palette.) Now, you can create a 
new Hue/ Saturation adjustment layer and make the desired intensity settings. 

Preparing the Layered File for Printing 

After making all the desired modification to the adjustment layers, you might decide to apply 
the changes to the actual image before making a print. Follow these steps: 

1. Save the layered image with all the adjustment layers intact, to serve as your master 
image file. If your image editor does not support layers in TIFF, save the layered file in 
the image editor's native format. 

2. If your image-editing software (such as Photoshop) supports a Duplicate command, 
use it to create a working copy of the original, and close the original. (In Photoshop, 
choose Image -^ Duplicate.) If you don't have such a command, save a copy of the file 
by choosing File ->■ Save As, and use this as your working file. Assign a new name to 
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the file, appending the word copy to remind you that this is your working copy of the 
image file. No matter what you do to this copy, you can always return to the master 
image, with all its layers intact. This precaution will let you change various image 
parameters in the future by modifying or deleting any layer. 

3. You might now decide to "flatten" the working image file by merging the layers. To do 
so, choose Layer -> Flatten Image a prudent step if you plan to sharpen the image to 
ensure that all pixels are sharpened to the same degree. 

4. You can resize the image, set output resolution as required for a print of a desired size, 
and apply Unsharp Mask or another sharpening tool. These steps are described in 
detail in Chapter 12. 
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Compressing TIFF Files 

As you start saving image files with intact layers, you'll find that they're very large (see Fig- 
ure 11.6), consuming a lot of space on your hard drive. Since I recommend saving the origi- 
nal file as well, your hard drive can fill up quickly. The solution lies in compressing your 
images, making them smaller. 

You can compress TIFF files — whether layered or not — using a variety of compression 
algorithms, including both lossy and lossless options. The most common compression option 
is LZW (Lempel-Ziv- Welch, named for its three developers). Available in most advanced 
image editors, LZW uses lossless compression algorithms. It can reduce a photographic image 
to less than half the original size, without any visible loss of image quality or detail. 

Some image editors, including the Adobe products, include another option for lossless 
TIFF compression, ZIP. Employing the same method used by the popular WinZip software, 
ZIP compression produces slightly smaller files than LZW compression. However, few image 
browser and editing programs sup- 
port ZIP compression, so it is not 
recommended for files you will 
send to others. 

Some programs, such as Pho- 
toshop and Elements 2, also sup- 
port JPEG compression for TIFF 
files. Unlike LZW and ZIP com- 
pression, JPEG compression dis- 
cards data, causing a loss of detail 
and quality. For that reason, JPEG 
compression is not recommended 
for TIFF files. 

When you save a layered 
TIFF file, you can select other 
lossless compression options in 
Photoshop 7 and CS to compress 
the actual layers in addition to 
compressing the underlying image. 
(Some other auvanceu image Figure 11.6: A layered file is substantially larger than a conventional file. If your 

editors also offer one or both of image editor allows you to save layered files in TIFF format, use your image 

these options.) The most common editor's compression features to make the file smaller. 
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method is ZIP compression, and this is quite useful. Adobe programs offer another option, 
RLE (Run Length Encoding), that uses a lossless algorithm; compared to ZIP compression 
for layers, RLE compression provides only a modest reduction in file size. 

If your image editor does not provide compression utilities, you might decide to use soft- 
ware such as WinZip or Stufflt. This is not recommended because few image browsers or 
editing programs can open the zipped files; you must first unzip them, adding an extra 
layer of work to the process. WinZip and Stufflt are more useful for another purpose: 
combining several images into a single compressed file for transmission with an e-mail 
message. 



RECOMMENDATION: Compression 



Because image editors do not offer a user-selected compression utility for files in their native 
formats, it's worth making TIFF your primary choice for image editing. (Confirm that the image 
editor you own supports all features in TIFF format.) It's worth compressing both the image and 
the layers, to minimize the overall size of a layered TIFF file. The only disadvantage is the extra time 
required for the compression and for the subsequent decompression when you later reopen the 
file. If your computer has lots of RAM, the delay may be no more than a second or two. 

If you plan to send compressed TIFF files to others, make sure that the recipient is using soft- 
ware that is compatible with the compression format When in doubt, make a copy of yourTIFF 
image, applying no compression, and send that file to others. 



Adjusting Essential Image Parameters 

Regardless of whether you work with adjustment layers, you'll use the same tools for adjust- 
ing images. I'll now provide step-by-step advice on correcting some of the most important 
technical aspects of a typical image, enhancing it for greater visual impact. If you have not 
yet reviewed the introductory information on adjustment tools in Chapter 10, it's worth 
doing so before continuing. 

When working with layers, you access certain utilities from the Layers palette. If you 
prefer not to use layers, you can find the same utilities by choosing Image ->■ Adjustments in 
Photoshop, and you can find some of the same options by choosing Image -^ Enhance in 
Elements 2. 

I always recommend creating an adjustment layer when appropriate. You can ignore the 
suggestion if you want— it's not a prerequisite in image adjustment. Just be aware that you 
will be adjusting the actual pixels in your image files; work on a copy of the image, retain- 
ing the original, unmanipulated file for later use. 



Optimizing Levels 

After you rotate and crop an image, start the enhancement process by adjusting exposure 
and contrast. Unless you want to produce a print with low contrast for a specific reason (for 
a portrait perhaps), it's useful to have a full tonal range for high visual impact. Instead of 



Enhancing Photos with Image-Editing Software 1 97 




Figure 11.7: Some images exhibit loiv contrast, without pure white or completely black pixels. 
Adjusting blacks and whites in Levels can result in pleasing, crisp irnages. The challenge is in main- 
taining important highlight and shadow detail during the process. 

exhibiting only a wide range of midtone shades, the image should include rich, dark blacks 
and clean, pure whites. 

Levels is the primary utility that you'll use for making such adjustments, but you might 
want to start by trying the Auto Levels and Auto Contrast tools to determine which effect 
each one produces, as suggested in Chapter 9. If you plan to work with adjustment layers, 
create a new adjustment layer for Levels. Click the (circular) Create New Fill Or Adjustment 
Layer icon in the Layers palette, and choose Levels from the popup Ust. (If the Layers palette 
is not visible on your screen, choose Window ->■ Layers to open it.) Now you can use the 
Levels utility to adjust highlight, shadow, and midtone areas, as well as overall contrast. 

When you open the Levels utility, start by checking the histogram graph. If the his- 
togram does not extend all the way to the black (left) or white (right) ends of the graph, your 
image may not contain pure black or pure white pixels. To make the image more crisp and 
pleasing (see Figure 11.7), adjust the sliders until the histogram extends to the black and 
white ends of the graph. 

RECOMMENDATION: Experiment with Clipping Preview 

To make an informed decision about where to position the black and white point sliders in Lev- 
els, you can use the Clipping Preview display. To access this feature in Adobe programs, hold down 
the Alt key (Option key on a Mac) while moving the black or white point slider. The image 
becomes completely (or mostly) black for the white slider and white for the black slider. 

As you move the sliders, you'll start to see more pixels. The color of the pixels tells you which 
color channel is losing detail in those areas. If the pixels go to white (or black), they are being 
clipped to pure white (or black). This Clipping Preview lets you see which areas you are giving up 
detail in, so that you can decide how far to go in sacrificing detail to gain contrast. 



Avoid moving the white point slider past the first data point, because you will lose detail 
in excessively bright highlights. The setting for black point is not as critical, unless there is 
some important detail in a shadow area; in that case, you might need to move the sHder 
slightly back toward the left. After setting the black and white points, use the central slider 
to touch up midtone lightness if required. 
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As you experiment with the shders, watch the hghtness changing in various areas of the 
image. If you shift the black or white shder, notice that midtones are adjusted to some extent. 
The darker the shadow areas, and the brighter the highhghts, the greater the overall image 
contrast. Unless you want to create an image with very high contrast for a specific reason, 
you might need to back off a bit on your black and white point settings. 

The Levels utility can be frustrating. You cannot move the white point far enough to the 
right to darken an extremely bright highlight area. Nor can you move the black point far 
enough to the left to reveal detail hidden in a dark shadow area. To achieve either or both 
effects, use Curves or the Highlight/Shadow utility available only in Photoshop CS. If you 
own one of the shadow recovery plug-ins discussed in Chapter 4, you can use that tool to 
lighten shadows without affecting other tones in the image. 



Fine-Tuning Brightness and Contrast 

All image-editing programs include some basic controls for adjusting brightness/contrast, as 
discussed in Chapter 10. Although these can be useful, the Curves utihty gives you much 
finer control of both parameters. Although not available in Elements 2, Curves is available in 
Photoshop and in some other advanced image editors. After you become proficient with Lev- 
els, try the Curves utility for fine-tuning contrast and various aspects of brightness (see Fig- 
ure 11.8). This tool is not nearly as intuitive in operation as Levels and requires some study 
of the software instruction manual or a good Photoshop book. 

You can use Curves to change the brightness of specific tonal values within the image, 
not just black, white, and middle tone values as with Levels. If you decide to experiment 
with Curves, start with the following exercises, using your own images. The more time you 



Figure 11.8: 
Although the 
Levels utility is 
easy to use and 
useful for initial 
brightness/con- 
trast adjust- 
ments. Curves 
offers greater 
flexibility in fine- 
tuning your 
images. 
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spend working with this utihty, the more proficient you will become. Start each exercise by 
opening a new image. If you plan to work with adjustment layers, create a new adjustment 
layer for Curves. (Click the Create New Fill Or Adjustment Layer icon in the Layers palette.) 

Since Curves is not available in Elements 2, try to achieve the intended brightness and 
contrast with Levels when using that program. Afterward, you might want to fine-tune the 
image using the Brightness/Contrast utility or using some of the tools in Quick Fix. 



Using Curves: Exercise 1 

Open any desired image. To slightly brighten or to slightly darken your image — without alter- 
ing the black and white points — click the cursor in the center of the diagonal line in the graph; 
pull that point up and down in tiny increments. Watch the brightness and the contrast changing. 
By adjusting this middle point, you affect the midtones, as you might with the midtone 
slider in Levels. However, Curves offers greater flexibility by allowing you to adjust the 
brightness of pixels in your image based on tonal values. You can adjust the pixels at any 
number of tonal values, not just the three (black, middle, white) offered by Levels. This flexi- 
bility makes Curves far more useful for midtone adjustment. 

Using Curves: Exercise 2 

Find an image that has a pale blue sky that is too bright and would benefit from slight darken- 
ing. If you're not sure where the pixel values fall on the curve for the sky tone, try this: Click the 
pertinent area of the image. As you do so, watch the curve closely. You'll notice that your click- 
ing action places a small circle at some point along the diagonal line (see Figure 11.9). 

That feedback shows you where the intended tonal value occurs on the curve. Click 
and hold at that point on the curve line and drag it upward or downward to adjust the sky 
area. You'll notice that your action also adjusts all other tones that are of similar brightness 




Figure 11.9: 
Once you know 
where the tonal 
values of an 
image area (the 
sky in this case) 
lie along the 
curve, it's not dif- 
ficult to make a 
Curves adjust- 
ment that 
achieves the 
intended effect. 
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or that are darker than the sky. Make adjustments in small increments, watching the bright- 
ness and contrast changing. Stop when the overall effect is pleasing. 

Using Curves: Exercise 3 

Select an image that includes both highlight and shadow areas. Place your cursor at a point 
near the top of the hne. Select the intersection that is halfway between the center point and 
end point of the curve line. Click that point to create an anchor point. 

You can create an anchor point anywhere along the curve line, or you can create several 
anchor points. Simply click the desired point to do so. This allows you to fine-tune the 
brightness and contrast of various areas of your image based on the tonal value of the pix- 
els. Experiment with anchor points at various locations along the curve line to adjust your 
image. Whenever you want to get rid of an anchor point that you created, simply click and 
drag it out of the Curves dialog box. 

After you create the anchor, you can adjust that area of the curve. Pull it up and down 
to adjust the brightness of the image. The adjustments will be focused on the tonal range rep- 
resented by the anchor point on the curve (the highlights in this exercise). The brightest high- 
light area is not affected as you adjust the sky tone; the pure white parts of the image remain 
pure white. This confirms the value of Curves in making make very precise adjustments to 
the highlights, without the risk of losing detail (clipping) in the lightest areas. 

Using Curves: Exercise 4 

For some images, you will want to boost contrast for a more snappy effect. You can achieve 
this goal by adjusting the line to create an S-curve, to increase contrast in the mid-tones, 
while retaining detail in highlights and shadows. The steeper you make the central portion of 
the curve, the higher the contrast will be. 

Open an image that would benefit from increased contrast. Create an S curve by click- 
ing the curve line at a point that's about a quarter of the way from the white end; then, click 
the line again, at a point that's about a quarter of the way from the black end. Click and drag 
the upper anchor point slightly to the left, and click and drag the lower anchor point slightly 
to the right. This will create a very subtle S shape. The steeper the central portion of the S, 
the greater the contrast of the midtones within the image. This technique offers a very 
sophisticated and controllable method to adjust image contrast without sacrificing highlight 
or shadow detail. 

Using the Shadow/Highlight Utility: Exercise 1 

If you own Photoshop CS, you'll find another option that can achieve some of the same 
effects as Curves. A highly convenient and effective utility, Shadow/Highlight was designed 
to lighten shadows, darken highlights, or both. Start with an image that is underexposed and 
has detail that's hidden in dark shadow areas (see Figure 11.10). Later, try this utility with an 
image that is overexposed, with excessively bright highlights. First, create a duplicate layer 
for your image. (In the Layers palette, drag the image layer to the "New Layer" button at the 
bottom of the palette; it resembles a blank sheet of paper.) Now, in Photoshop CS, choose 
Image ->■ Adjustments -> Shadow/Highlight to open the Shadow/Highlight dialog box. 

When the Shadow/Highlight dialog box opens, some shadow lightening is automati- 
cally applied. Move the Shadow Amount slider — and later the Highlight Amount slider — to 
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Figure 11.10: The original image exhibits excessively dark shadows and bright highlights that hide 
detail, a problem that was easily solved with the Shadow/Highlight utility in Photoshop CS. 



a position that achieves the intended effects. Experi- 
ment with the Tonal Width controls to adjust the 
range of tonal values that should be affected. Try the 
Radius controls to adjust a specific area, particularly a 
foreground subject. If you want to boost or reduce 
color saturation in the adjusted area(s), use the Color 
Correction sfider. Finally, adjust the Mid Tone Con- 
trast slider so the midtones blend in more effectively 
with the adjusted highlights and/or shadows. 

Optimizing Color Balance 

Once you get the exposure and contrast just right, 
turn your mind to making the color balance ideal for 
any particular image. The overall color should be 
accurate (free of unwanted color casts) for familiar 
objects that represent "memory colors": an apple 
should be pure red, and a sky should be pure blue, for 
example. 

That doesn't always mean that a gray object 
should actually appear gray. For many scenes, color 
balance should be appropriate to the image. Set the 
color balance based on your interpretation of the 
scene. In landscapes made near sunrise or sunset, the 
warm (yellow/red) color cast can be effective (see Fig- 
ure 11.11). You might want to add a warm color bal- 
ance to other images, taken at other times of day, for a 
greater sense of richness. 

Color Balance: Exercise 1 

Using an image that has been adjusted for brightness 
and contrast, try the Auto Color tool as a starting 




Figure 11.11: What is " correct" color balance? To a great 
extent, that depends on your creative intentions and what 
is appropriate for a particular image. 
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point. First, create a duplicate layer for your image. (In the Layers palette, drag the image 
layer to the New Layer icon.) Choose Image -^ Adjustments ->• Auto Color. This feature may 
or may not produce optimal color balance in every case. If you're not satisfied with the effect 
produced by Auto Color, undo it (choose Edit ->■ Undo Auto Color), and make your own 
color balance adjustments. 

Color Balance: Exercise 2 

Experiment with the features in utilities such as Color Balance and Variations or with plug- 
ins such as Vivid Details Test Strip to color-adjust several images. (These tools were dis- 
cussed in Chapter 10. Color Balance is not available with Elements 2 but is included in Pho- 
toshop and some other advanced image editors.) Also check out the various filters that are 
available in your image editor and from third-party manufacturers. The nik Sunshine Filter 
and Graduated Warm Yellow Filter are only two examples of plug-ins that you can use to 
produce a rich, warm color balance that is especially suitable for land- and cityscapes. 

To evaluate the color balance of any image with greater accuracy, try this technique. Open 
the Hue/Saturation utility and increase saturation to 1 00%. Although the results will be 
terrible, the exaggerated effect makes it easier to identify any color cast. After you do so, 
cancel the Saturation setting, and use one of the options mentioned earlier to correct, 
modify, or exaggerate it. 

Not everyone is skilled at judging the various aspects of color; some people simply dif- 
ferentiate colors better than others. After color adjusting several images, ask family and 
friends to critique them on your monitor and in prints that you make. Ask them to look for a 
magenta cast in particular. Many people have difficulty seeing a magenta cast, and their 
images often exhibit one, particularly when made with an Inkjet printer that tends to empha- 
size magenta. 

If a magenta cast is identified, the correction process will not be simple. Start by adding 
a bit of green in the Color Balance or Variations utility. Then, reduce color saturation in 
magenta only, using the Hue/Saturation utility. If your monitor image is now accurate, but 
your prints still exhibit a magenta cast, you'll need to make adjustments before producing a 
new print, as dicussed in Chapter 13. 

Setting Suitable Color Saturation 

After optimizing color balance for a particular image, you'll want to adjust color saturation. 
This too will require a judgment call, because there is no rule for the "correct" level of satu- 
ration. Some photographers love images with high saturation; when shooting film, they 
select Fujichrome Velvia, or Agfacolor Ultra to achieve the desired effect. Others prefer a 
more natural color rendition, rendering a scene the way they remember it, and often use 
films such as Fujichrome Sensia or the Agfacolor VISTA series. 

Although some documentary photos call for great color accuracy, you might prefer 
more vibrant hues and tones for other types of images. Open several images and use the tools 
discussed in Chapters 4 and 9 — Hue/Saturation and the various plug-ins — to boost the depth 
and richness of colors. Make your own decision as to ideal color intensity, or ask for a cri- 
tique from family and friends (see Figure 11.12). 
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Figure 11.12: As 
with color bal- 
ance, "correct" 
color saturation 
depends on your 
intentions and 
subject. Avoid 
excessive satura- 
tion that will 
cause a loss of 
detail, as in this 
image. 



Strive to set color saturation that is appropriate for the subject: a portrait of your grand- 
mother, wildly colorful artwork in a Mexican market, an autumn landscape, and so on. You 
might also want to use higher color saturation for prints made on glossy versus watercolor 
paper, a stylistic decision. There is no right or wrong level of saturation, but there is one caveat: 
excessive saturation can look artificial and cause a loss of detail in supersaturated areas. 

Remember that images for viewing on a monitor should be in sRGB color space and that 
images for printing should be in Adobe RGB (1998) color space. (In Photoshop, you can 
change color space by choosing Image ->■ Mode -> ConvertTo Profile.) If you have used 
advanced color-management techniques, and your prints do not exactly match the image 
that you saw on the monitor, it's possible that your printer simply cannot reproduce every 
variance in hue and tone that your eyes can identify. 



Experiment with various levels of saturation until an image looks just right on your 
monitor. Make a test print, evaluate it, and decide whether you should further adjust color 
saturation before making the final print. If you use the color management techniques recom- 
mended in Chapter 10, your print should look much the same as the image on the monitor. 
Naturally, there may be some difference because of the type of paper that you are using; 
glossy papers tend to emphasize colors, and soft-finish papers tend to make colors seem 
more muted. 
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Correcting Image Defects 

No matter how careful you were while shooting with a digital camera or scanning photo- 
graphs, some images will need to be cleaned up. You'll want to eliminate defects such as dust 
specks, scratches, blemishes in a portrait photo, and so on. You might also want to remove 
distracting elements — a power line, a piece of trash, or a TV antenna in the distant sky. 

In Chapters 4 and 9, 1 suggested some techniques for using the Color Replacement 
tool (available only in Photoshop CS) and the Red-Eye Brush tool. Now, I'll provide a step- 
by-step exercise for applying the Cloning Stamp tool. You can follow the same steps when 
using the Healing Brush tool, available only in Photoshop 7 and CS. With the Healing 
Brush tool, the process is identical, but the result is different: this tool effectively duplicates 
texture and matches color to the destination, the area you want to repair. 

Cloning Stamp: Exercise 1 

Find an image that includes a small defect that you want to remove. You might want to 
create a new image layer, but you can also work directly on the pixels in the image. Follow 
these steps: 

1. Zoom in on the area with a defect, enlarging the image to 300% so you can work with 
great precision. 

2. Select the Clone Stamp tool from the Tools palette. Select a brush from the drop-down 
on the Options bar near the top of the screen. Start with a soft-edged brush. The size 
isn't important, because you can change that as you work by right-clicking your 
mouse. (With a Mac computer. Control-click.) For areas with relatively high detail, a 
soft-edged brush will blur around the edges of your brush strokes, creating a natural 
effect. 

3. In the Brushes palette, click Brush Tip Shape, and change the Hardness setting to a 
value between around 50% and 85% (see Figure 11.13). 
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Figure 11.13: If you use some skill and the correct options available for the 
Cloning Stamp and Healing Brush, you can make corrections that will be 
invisible in the final image. 



Enhancing Photos with Image-Editing Software 205 



4. If you don't want to completely remove a blemish, but rather just tone it down slightly, 
simply reduce the Opacity setting on the Options bar. (This feature is not available 
with the Healing Brush tool.) When you then copy pixels, they are placed over the 
underlying pixels at a reduced opacity, achieving the intended effect. Experiment with 
different opacity levels. 

5. Locate an unblemished sample area; this will be your "clone from" area, for taking 
pixels that you will copy onto the blemished "target" or "clone to" area. 

6. Select the source or "clone from" area. To take a sample, hold down the Alt key 
(Option key on a Mac), click with the mouse, and then release the Alt (or Option) key. 

7. Move the cursor to place the clone stamp over the "target" area that contains the 
defect you want to remove. 

8. Left-click to cover the target with the pixels that you copied from the unblemished 
area. If you merely wanted to cover a tiny blemish, and if you used a suitable brush 
size, the process might now be finished. If not, simply repeat steps 4 through 6. 

When using multiple cloning steps, select new sample points often, in order to copy pixels 
that are adjacent to the target area and have identical color, tone, and texture. 



Cloning Stamp: Exercise 2 

Find an image with a much larger "defect" that you want to remove: a sign, pole, or some 
other object against a background of foliage, for example (see Figure 11.14). 
In order to remove this unwanted object, follow these steps: 

1. Zoom in on part of the pertinent area, and select a new brush size, perhaps slightly 
larger than that in the previous exercise. For the most natural results, avoid using an 
excessively large brush. Plan to remove the defect using many individual cloning steps. 

2. Select the source, or "clone from," area. To take a sample, hold down the Alt key 
(Option key on a Mac), click, and then release the Alt (or Option) key. Repeat the 
process as often as necessary. 




Figure 11.14: Removing a large unwanted area, such as the antenna at left, can be easy when the 
background is a smooth, even tone. The process is time-consuming and painstaking when the back- 
ground is more complex, such as the textured wall of the barn at right. 
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3. As you select new sample points that are adjacent to the next small area you want to 
clone, avoid creating repetitive patterns; these will be obvious to anyone who views the 
final image. 

4. If you are not satisfied with the effect produced by one or more cloning step, simply 
undo the effect. (Choose Edit ->■ Step Backward.) 

5. Try another cloning feature: "painting" large areas by dragging the clone stamp as you 
would move a paint brush, while keeping the left mouse key depressed. This feature 
can be useful when you want to clone large image areas. You'll find that the technique 
requires a great deal of patience and skill for pleasing results. In my experience, "paint- 
ing" is most useful when cloning an object that protrudes into a sky area that is of con- 
sistent brightness. 

Making Beautiful Monochrome Images 

Although color images are certainly popular, most of us appreciate a beautiful black-and- 
white print. Think of the stunning Ansel Adams landscapes or the definitive Karsh portraits, 
with their rich blacks and luminous whites. Instead of a picture postcard view, black-and- 
whites can provide an impressionistic glimpse of a reahty the maker intended to convey, 
adding emphasis to the subtleties of light and shadow. The "abstract" representation of 
people, places, and events often makes a more profound impression on the viewer's subcon- 
scious than a color print (see Figure 11.15). 

In the past, making a beautiful monochrome image called for many hours of work with 
caustic chemicals in a darkroom. Today, you can make an exhibition-quality black-and-white 
print with a few minutes of work in Photoshop, using the techniques described in Chapter 13. 
Most Inkjet photo printers can make good to very good monochrome prints, often better than 
the prints you would get from a local mini lab after shooting a roll of black-and-white film. 



Figure 11.15: 
Certain types of 
subjects are par- 
ticularly appro- 
priate for black- 
and-white prints. 
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You can make black-and-white prints from scans of black-and-white images, from images 
made with a digicam's black-and-white effects mode, or from color images converted to black 
and white. Because most photos are made in color, I'll discuss techniques for converting those 
to black and white and for making the best-possible monochrome prints. 

Converting Color Images to Monochrome 

You can convert a color image to black and white (see Figure 11.16) using several methods. 
One of the simplest is grayscale conversion that discards color information, producing an 
image consisting of only black, white, and shades of gray. (Choose Image ->■ Mode -> 
Grayscale.) Although this method is often used, I cannot recommend it because it simply 
strips out the color values from the pixels, leaving luminosity (brightness) information 
behind. The effective tonal value for each color does not translate into completely accurate 
tonal information; that results in an image that is relatively flat and lifeless. 

As in previous chapters, I am providing the commands used in Adobe Photoshop pro- 
grams (including Elements 2) because these are the most popular among imaging enthu- 
siasts. If you are using another brand of software, it will probably require entirely different 
commands and may or may not offer the same options as the Adobe programs. In that 
case, review the instruction manual or access the Help feature for specifics on features and 
how they are accessed. 




Figure 11.16: 
Since my family, 
friends, and 
clients prefer 
color over mono- 
chrome, I gener- 
ally shoot in 
color, knowing 
that I can easily 
convert a color 
image to black 
and white. 
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Figure 11.17: If 
your image-edit- 
ing software does 
not offer a Chan- 
nel Mixer (or 
similar) function, 
convert your 
color images to 
monochrome by 
desaturating 
them. This 
process is prefer- 
able to grayscale 
conversion. 
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Another commonly used technique is desaturation, reducing color saturation to zero 
with the Color Saturation control available in all image-editing programs (see Figure 11.17). 
This method is less than ideal too, but it has an advantage over grayscale conversion. When 
you totally desaturate a color image, you are still left with the extra data that is available in 
an RGB image. Use this option only if you are working with a program that does not offer 
the more sophisticated option described in the next section. 

Converting with Channel Mixer 

If your image editor includes a Channel Mixer option (see Figure 11.18), as most Photoshop 
programs do, use this feature to convert images. (Elements 2 does not include Channel 
Mixer.) Take the following steps and you should have a pleasing black-and-white image that 
should make for an excellent print. 

To produce a pleasing black-and-white image that should make an excellent print, fol- 
low these steps: 

1. Open a color image that you want to convert to black and white. 

2. Choose Window -> Channels to open the Channels palette. Click each of the color 
channels (Red, Green, and Blue) in turn. Each will show you a grayscale version of the 
image, as it appears when using only that channel. 

3. Decide which channel makes the image look closest to your expectations for the final 
result. For the purpose of this exercise, let's say that Green is your "preferred channel." 
Click the RGB thumbnail in the Channels palette to return to your full-color image. 

4. Create a new adjustment layer for Channel Mixer. (Choose Layer -^ New Adjustment 
Layer -> Channel Mixer.) Click OK in the New Adjustment Layer dialog box. 
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Figure 11.18: The Channel Mixer function is not difficult to use and offers a great degree 
of control over the final "look" of your monochrome images. 



5. Check the Monochrome option in the Channel Mixer dialog box to convert your color 
image to black and white. 

6. As a starting point, set the value for the channel that looked best in step 3 (Green in 
this example) to 100%. Set the other two channel values to 0%. 

7. Now you can experiment with fine-tuning all three channel values to achieve the best 
result by setting a different percentage for each channel. Set the highest percentage for 
your preferred channel. Ideally, the total percentage (all three values) should equal 
100% to retain accurate density in the final image, but that is just a guideline. Your 
final settings might be Red +20%, Green +70%, Blue +10%, but that depends entirely 
on the type of subject in the image and your own preferences. 

You might want to try another technique instead of the method described in steps 6 and 
7. Start by setting all three channels to 0%, producing a black image. Gradually increase 
the percentage of the preferred channel until detail in the image is quite visible, at about 
80%. Gradually increase the other channels. Finally, fine-tune all three, striving for a total 
of about 1 00%, until the image exhibits the effect that you find most pleasing. 



Click OK to apply the Channel Mixer. You can then fine-tune the image brightness, 
contrast, black point, white point, and so on, using other controls such as Levels and 
Curves. 
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Figure 11.19: 
Experiment with 
various color 
balance (or 
hue/saturation) 
options to find 
the tone that you 
like best. This 
sepia tone was 
created with a 
Color Balance 
adjustment, 
using values of 
Red +28 and Yel- 
low/Blue of -45. 




Enhance the Monochrome Image 

After you convert an image to black and white, you can use various tools in your image edi- 
tor to enhance it for printing. Contrast adjustment is the most useful, preferably using the 
Levels control, to produce rich dark blacks and clean pure whites. You can also try the 
Curves control; make the line steeper for extra contrast, or add a slight S curve to increase 
overall contrast without losing detail in highlights or shadows. With more basic image-edit- 
ing software, use the Contrast and Brightness adjustment tools. 

Ideally, a black-and-white image to be printed should exhibit the following characteris- 
tics: deep blacks, excellent detail in highlights, strong contrast through the full range of mid- 
tones, and accurate brightness. You want to avoid a "flat" appearance with minimal contrast 
and blacks that aren't dark enough. 

For creative reasons, you might also want to tone the photo, using various adjust- 
ments available in Color Balance; this is possible only if your monochrome image is in RGB 
color. For example, you might want to tone an image of an antique subject with sepia, so 
the print resembles an old photograph (see Figure 11.19). (Try values of Cyan/Red +30 and 
Yellow/Blue of -50 as a starting point.) Or add cyan and blue to produce a cool tone so the 
print will resemble one that has been selenium-toned in a wet darkroom. Record the 
settings that produce prints that are most pleasing, and use those settings as a starting point 
for other images. 



Although I prefer to use Color Balance adjustments, the Hue/Saturation function is also 
useful, allowing you to experiment with various colors by simply adjusting a single slider. 
Start by checking the Colorize checkbox. Then move the Hue slider to change the tone to 
any desired color; move the Saturation slider to adjust the intensity of the tone. As a start- 
ing point for sepia toning, try settings such as 30/25 or 45/20. 



Making Beautiful Monochrome Images 21 1 




Figure 11.20: Although 
some of the advanced 
image editors include many 
tools that are useful for 
enhancing a monochrome 
image, you might prefer to 
use an after-market plug-in 
because of its greater sim- 
plicity and versatility. I con- 
verted this image with Digi- 
tal Pro B&W plug-in, using 
the Orange Filter plus Man- 
ual Tweak, a 45-second 
process. 



When you are happy with all the effects, resize the image for printing, and boost sharp- 
ness with USM or one of the after-market sharpening tools described in Chapter 13. 

Black-and-White Conversion Plug-ins 

The black-and-white image conversion, enhancement, and toning techniques described in 
these sections — as well as more advanced methods discussed in books on Photoshop — are 
certainly useful. However, they are somewhat complex and tedious. You can simplify the 
entire process and achieve many effects quickly by using plug-in software designed to auto- 
mate the processes (see Figure 11.20). 

The plug-ins include tools such as special filters for changing the tonal values (lightness 
and darkness of various colors), intensity and brightness, options for various toning effects, 
and so on. Read the instructions and experiment to determine which controls you find most 
useful; then experiment in order to view the effect that each function produces on your 
images. After an hour of the learning process, you should find that the plug-ins make it easy 
to produce professional cahber monochrome images that make excellent prints. 



RECOMMENDATION: Black-and-White Plug-Ins 

I can recommend two popular programs: the very sophisticated B/W Conversion, available in 
the Color Efex Pro! Photo Design Set ($100) from nik Multimedia (www.nikmultimedia.com) 
and the Digital B&W PRO plug-in from FIVI Software, (www.fredmiranda.com/software). Nik 
offers a free demo download that allows you to try all the features. FM software does not offer a 
free trial, but their Digital B&W PRO costs only $1 5 and is effective, versatile, and uncomplicated. 



Images and the Internet 



1 lirOU-2llOU-L rfllS UOOi^,^I have primarily discussed 
making and preparing Images for printing, but many photo enthusiasts also 
want to share their Images on the Internet. If you have devoted m.any hours 
to optimizing Images for printmaking, you won't need to repeat the entire 
process. After a few additional steps to resize and optimize photos, you'll 
be able to attach them, to e-m.all messages and post them to one of the 
online photo-sharing albums on commercial websites. You might also 
decide to create a basic family photo web page or a gallery page that 
friends and relatives can visit to view your Images, using one of the web- 
page creation programs. 

In this chapter, I'll cover the techniques required to optimize Image 
files for Internet use and provide a few suggestions for those who want to 
learn more about creating web pages and full websites. 

Converting Images for Internet Use 

Most of your digital image files are probably quite large and have been saved in TIFF or an 
image editor's native format in the Adobe RGB (1998) color space. As you'll see in the next 
few sections, for Internet use you'll need to downscale the images, convert them to the sRGB 
color space, and save them as compressed JPEGs. Because Adobe's image editors offer the 
most options in these areas, I'll use them in this chapter's examples and exercises. 

Some image-editing programs include a feature that automates the downsizing of 
images for Internet use (see Figure 12.1). (In Adobe image-editors, choose File ->■ Save For 
Web). For the best results, don't use that utility because it doesn't let you specify a color 
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Figure 12.1: The 
Save For Web 
utility can be use- 
ful but is missing 
an essential fea- 
ture — color space 
conversion. 
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space, and it won't work with particularly large image files. The procedure I'll recommend 
can produce richer color saturation when viewed on a monitor and is just as easy to use. 

Setting the Color Space 

As discussed in Chapters 9 and 13, Adobe RGB (1998) is a highly suitable color space for 
images that will be printed. For Web use, sRGB is more appropriate because it was designed 
to match the color space of a typical monitor for greater display accuracy (see Figure 12.2). 
Many image-editing programs don't let you set the color space. If you're using such a pro- 
gram, your images will probably be in sRGB, an ideal choice for the Internet, unless you 
applied a different color space in a digital camera or a scanner. 

If you're working with an image that's in the Adobe RGB (1 998) color space and an image 
editor that allows for such modifications, convert it to sRGB for Internet use. The sRGB 
color space helps ensure that the image is as accurate as possible on a wide range of 
monitors. 



The advanced photo editors, including the full versions of Photoshop as well as Ele- 
ments 2, let you convert images to any of numerous color spaces, as in Figure 12.2. (Choose 
Image -^ Mode -^ Convert To Profile to open the Convert To Profile dialog box.) I recom- 
mend the following settings: 

1 . In the Destination Space section, select sRGB in the Profile drop-down list. 

2. In the Engine drop-down fist, select Adobe (ACE). 

3. In the Intent drop-down fist, select Relative Colormetric; this setting maintains color 
accuracy. 

4. Leave the Use Blackpoint Compensation check box checked to ensure that black is ren- 
dered accurately. 
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Figure 12.2: All 
Adobe image 
editors, as well 
as a few others, 
include a utility 
for color space 
conversion. 
Because web 
browsers are not 
color managed, 
they produce 
better results 
with images in 
sRGB, versus 
Adobe RGB 
(1998), color 
space. 



5. The Use Dither check box should not be checked unless you are having a difficult time 
rendering accurate color for a particular image. When this option is turned on, dithering 
(blending pixels of two or more colors) simulates an out-of-gamut color. This can be a 
useful feature, but it does increase the file size in exchange for a relatively modest benefit. 

6. Click OK, to apply the new color space and close the dialog box. You'll notice little or 
no change in the color appearance of the display because the change is rarely dramatic. 



Resizing the Image 

Although some Internet users have a high-speed con- 
nection and thus can transfer data rapidly, most use a 
dial-up connection with a 56Kbps (kilobits per sec- 
ond) modem. Even if you use high-speed connection, 
plan to downscale (downsize) your image files sub- 
stantially. This step ensures that any e-mail recipient 
or a visitor to your online photo gallery can download 
or view the images without a long wait. Before we 
move on to consider specific steps for sizing images for 
Internet use, let's look at a few concepts not previ- 
ously discussed in this book. 

Image Size 

Whenever you consider photos for Internet use, think 
of the image area in terms of pixels or pixel dimen- 
sions and not in inches as you would for printmaking 
(see Figure 12.3). The pixel dimensions determine 
how many pixels across and down the image will be. 
The ideal file size depends on the end use of a photo. 
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Figure 12.3: Although the process may seem complicated, 
it's worth taking the time to calculate appropriate dimen- 
sions for any image intended for web use. 
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As a rule of thumb, don't size any image larger than 1024 x 768 pixels for Internet use; 
these dimensions will allow an image to fill a monitor that's set to 1024 x 768, the most 
common monitor resolution setting. In fact, images for website use should be substantially 
smaller so they will load more quickly into a web browser, allowing for faster viewing. Many 
websites use 500 x 375 pixels for image dimensions; an image of this size will fill roughly a 
quarter of a monitor. 



RECOMMENDATION: Calculate Appropriate Image Dimensions 

Instead of using some rule of thumb or "guesstimate" as to the image dimensions, follow these 
steps: 

1. Set your monitor display to a commonly used resolution, such as 1024 —^ 768. (In Windows, 
choose Start -^ Control Panel -^ Display to open the Display Properties dialog box. Click the Set- 
tings tab, and move the Screen Resolution slider. On a Mac, choose Control Panel "^ Monitor.) 

2. Open an image in your image-editing software, and zoom out until it is as large as it should 
appear on a viewer's monitor.Remember to keep the image small. 

3. Open the Image Size dialog box. (Image -^ Image Size or Resize.) In the dialog box [], change 
the unit of measure from inches to percent. Enter the percentage that is showing in the Naviga- 
tor palette or in the title bar for the image. Click OK to complete the resizing. 

4. The image now appears much smaller because it is not at full size. Double-click the Zoom tool 
on the Tools palette to return to 100% zoom. This displays the image at the size it will appear on 
the "average" viewer's monitor. 

Using this process allows you to resize the images based on how you want them to look, rather 
than an arbitrary estimate of the pixel dimensions to be used. 



Monitor Resolution 

There is another important difference in images for the web versus those intended for print- 
ing. When you resize an image that will be printed — using inches for the dimensions — you 
must also set the output resolution in the Image Size dialog box. (A setting from 240 to 
360 ppi is often used for printing.) When you change the resolution number (for ppi), the 
image file size increases or decreases. 

This does not occur when sizing images in pixels. Regardless of the number you enter 
in the Resolution box, the file size remains constant. Nonetheless, you might want to enter 
72 pixels/inch in the box. This setting is based on an old standard, the original Apple moni- 
tor display. Most of today's monitors use much higher ppi resolution, but 72 ppi is still typi- 
cal for Internet use. 



Many books and magazine articles refer to output resolution and monitor resolution in 
dpi (dots per inch) as do most individuals during a conversation. To avoid confusion with 
printer resolution, I always use the correct term— ppi, for pixels per inch— when discussing 
monitor or output resolution. Most image-editing programs also use ppi in the Image Size 
utility. 
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Image Downsizing Exercise 

If you're working with one of the Adobe image editors, use the following technique to down- 
scale your images. Other advanced software calls for a similar technique, and entry-level 
programs use a simplified Resize utility that asks you to enter size information. While experi- 
menting, start with a large TIFF file that has not yet received the final sharpening process. 
(Final sharpening produces the best results when applied after image size is modified.) If lay- 
ers are open, flatten the image. (Choose Layer ->■ Flatten Image.) Save this practice file under 
a new name so you will not overwrite an important image file. 

1. In Photoshop, choose Image -> Image Size to open the Image Size dialog box; in Ele- 
ments 2, choose Image -> Resize -> Image Size to do so. 

2. Make sure that the Constrain Proportions check box is checked; this prevents distor- 
tion of the image while it is resized. 

3. Check the Resample Image check box to ensure that the image is actually downsized; 
select Bicubic in the drop-down fist box for the best results. (If you use Photoshop CS, 
experiment with Bicubic Sharper as well whenever you downscale an image; this inter- 
polation option might produce greater sharpness.) 

For the best results when significantly downscaling a file— from 15MB to 1 MB, fior exam- 
ple— some experts recommend doing so in small increments in order to optimize image 
quality. Follow the steps in this section, but start by downsizing the image to approxi- 
mately 1 0MB, then to 5MB, and then to 1MB. It's easy to vary the resulting file size by 
changing the dimensions of the image; if you practice this technique, it will become sec- 
ond nature in a few minutes. 



4. Set the Width and Fleight of 
the image in pixels (see Fig- 
ure 12.4); for this exercise, 
try setting 640 pixels for the 
larger of the two dimensions. 
The other dimension is set 
automatically. 

5. Click OK to process the 
changes and the image is 
downsized; if your image's 
pixel dimensions are 640 x 
480, the file size is now 
between 800 and 900KB. 

Now you can use Unsharp 
Mask (USM) or another sharpen- 
ing tool. For the small image file, 
you might want to experiment 
with USM settings such as Amount 
70% to 150%, Radius 1 pixel, and 
Threshold 2 levels (4 for portraits.) 
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Figure 12.4 : When setting the dimensions for images intended for e-mail or a 
web page, do so in pixels, not in inches. 
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You might find entirely different settings to be more appropriate for any image; try other set- 
tings until you find a combination that is optimal. Because others will also be viewing your 
photos on a monitor (and not in a print), your decision about the ideal level of sharpness 
should be accurate. 

Saving in a Browser-Supported Format 

Now that you have significantly reduced the size of the image file, it's time to save it in a 
web-appropriate format. Few web browsers support TIFF files, and TIFF files are also very 
large, almost a full megabyte in the previous exercise. That's too large for most purposes, 
unless you're using a high-speed internet service to send an image to a friend who uses a sim- 
ilar broadband service. Even then, you'll probably want to send a smaller file to accelerate 
the uploading and downloading process. That calls for saving the image in a format that 
allows for significant compression, such as JPEG (see Figure 12.5). 

RECOMMENDATION: Usc the Most Appropriate Format 

If you're attaching a file to an e-mail message, you can save the image in any format, as long as 
the recipient uses software that can open the resulting file. But avoid sending an excessively large 
file that will take the recipient a longtime to download. If you plan to post images to an online 
photo album on a photo-sharing site, follow the recommendation provided by the operators of 
the website. 

When saving an image file for any Internet use, JPEG is always suitable; because it's supported by 
all web browsers. You can compress aJPEG to a desired file-size/image-quality level and maintain 
high quality at modest file sizes. This format retains full RGB color because it supports 24-bit color 
depth (more than 1 6.7 million colors are available) for pleasing color rendition. 

Other formats are available for web use too, with GIF (for Graphics Interchange Format) and 
PNG (for Portable Network Graphics) being the most common. GIF uses lossless compression but 
supports only 8-bit color depth for a maximum of 256 colors. GIF is most suitable for work with 
limited color, such as graphics, line art, and animations. PNG-24 is certainly suitable for digital 
images. It may eventually replaceJPEG as the standard image format for Internet use, because it 
also supports 24-bit color and offers an advantage overJPEG: lossless compression for higher 
image quality. For now, JPEG remains the standard, because some older browsers do not support 
PNG and because few webmasters want to spend time converting to another format. 



MaintainingJPEG Quality 

As discussed earlier, the compression setting used when saving a JPEG file can have a significant 
effect on the quality of the final image. In fact, most image editors present the compression set- 
ting as "quality" setting. The higher the quality level selected, the lower the compression. 

When a lower quality (higher compression) setting is used, more information is sacri- 
ficed in order to simplify the image so that it can be described in a smaller file size. This 
introduces a number of potential problems. The most noticeable is known as artifacts, ran- 
dom pixels that don't match the surroundings. For example, you might see random dark or 
light pixels along a high-contrast edge. These artifacts are more prevalent as you reduce the 
quality setting to increase JPEG compression. 
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Figure 12.5: 
When preparing 
images for use on 
a website, you 'II 
need to decide on 
the format. Select 
JPEG for image 
files and GIF for 
graphics and line 
art. 
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Another potential problem is loss of detail in the image. The higher compression used at 
low quality settings produces more changes in pixel values, which in turn results in a loss of detail 
within the image. Also, these changes in pixel values can make the image appear slightly soft. 

Finding the correct balance between quality and image file size is particularly critical 
for images that will be displayed on the Web or via e-mail. Although you want to maintain 
the best quality possible for these images, a small file size takes precedence. Therefore, you'll 
want to use the smallest quality setting possible that still maintains adequate quality. 

If you want to practice saving images as JPEGs, try the following for setting different 
quality levels, using Adobe image editors as an example. Notice especially the change in the 
image file size at each level. Other advanced and high-end programs offer similar options, 
but these options are rarely available with the $99 and under products. 

1. With Adobe image editors, choose File ->■ Save As to open the Save As dialog box. 
Select a location where the file should be saved, enter a new filename for the "test 
image," set the format to JPEG. Click OK to open the JPEG Options dialog box, as 
shown in Figure 12.6. 

2. For the purpose of this exercise, set Quality to 12 (Maximum) in the Image Options 
section for the largest file/highest quality. If you are working with the 640 x 480 pixel 
image from the previous exercise, the resulting compressed JPEG file size will be about 
325KB; that's very large for Internet use because most people still use 56Kbps modems, 
but useful for this exercise. 
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Figure 12.6: 
Adobe image edi- 
tors and some 
other brands of 
software provide 
several useful 
features in the 
JPEG Options 
dialog box. 
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3. In the Format Options section, click the Basehne Optimized option. ("Standard" pro- 
duces larger file sizes; Progressive is suitable for certain Internet applications too, as 
discussed in books on web page creation.) 

4. The last drop-down list at the bottom of the JPEG Options dialog box allows you to 
select an option for Size. This feature will not change your image. Play around with 
this feature, selecting a bandwidth, from 1440Kbps to 2MBps. 

The software will estimate the downloading time (in seconds) for those who will view 
your images on the Internet, depending on the modem they're using. This information can be 
useful when you are trying to decide on a Quality setting. As the dialog box confirms, low 
Quality settings ensure faster downloads; naturally, the image quality will be degraded. 

Pay special attention to the download speed of your image especially at 56.6Kbps, the 
most common modem speed. When the Image Options box is set to Quality level 12, down- 
load time will be 57 seconds with a 56.6Kbps modem, and that's quite a long download time. 

5. Close the file without saving it; if you want to save it, rename it so you do not over- 
write your original file. 

6. Reopen your original practice file. Repeat steps 1 through 3, but this time, select Qual- 
ity level 8 (High). That setting provides an excellent balance between file size and 
image quality. If you started with a 640 x 480 pixel image, the resulting compressed file 
will be substantially smaller, about 114KB in size; the download time with a 56.6Kbps 
modem will be 19.3 seconds, quite acceptable for most people. 
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E-Mail Considerations 

As mentioned earlier, any image file that you distribute via e-mail should be small, particu- 
larly when you plan to attach several images to a message. Otherwise, you may find that the 
attachments take too long to send, and the recipient encounters very long download times. 
Unless the recipient wants to print the image, there is no need to send a file that's larger than 
about 100KB after it is compressed. Many recipients of an attachment will never open the 
JPEG with image-editing software; they will merely view it below the text of the e-mail mes- 
sage, if their mail software offers this feature (see Figure 12.7). 

Some mail systems, particularly web-based services such as Hotmail, automatically 
bounce (reject) any message with an attachment that exceeds 1 MB in size. Other mail sys- 
tems may accept messages with attachments totaling up to 4MB. 

When sending an image that the recipient will want to print, you might want to use 
higher resolution. Size the image to about 800 x 570 pixels at 72 ppi, for a 1.3MB file. This 
should allow the recipient to make an acceptable 4 " x 6 " print, at 200ppi, after upscaling 
the file in an image editor. If you save it as JPEG with Quality level 11, the compressed file 
will be about 250KB in size, small for anyone with high-speed Internet service but very large 
for those who use a conventional modem. If you select Quality level 8 instead, the com- 
pressed file will be substantially smaller, less than the 100KB rule of thumb. (This should 
allow for making an acceptable 3" x 5" print.) 
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Figure 12.7: 
Many e-mail 
recipients do not 
open attached 
image files but 
merely view them 
under the text of 
the message. If 
your friends use 
this approach, 
size the images to 
an appropriate 
size such as 4x5 
inches at 72 dpi. 
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Photo-Sharing Websites 

Instead of using e-mail to send numerous photos to friends, family, and admirers, consider 
posting a series of images on a photo-sharing website. You can find many of these, including 
www.ofoto.com, www.shutterfly.com (see Figure 12.8), http://community.webshots.com/ 
(choose My Photos), and http://photothru.com/. To find others, use a search engine, and 
search on "photo sharing" or "online photo album." Check out the features and the inter- 
face of several that have been in business for at least a few years. The ideal site will be con- 
venient to navigate, will offer adequate storage space at a reasonable fee, and will protect 
your images by providing you a password. 

Before signing up and downloading images to an album on one of these websites, be sure 
to read the terms and conditions closely. For example, look for any condition that allows 
the site operator to sell gifts with your photos to the general public. You might be able to 
restrict such usage by selecting a password-protected album; in that case, share the pass- 
word only with friends and family. 

Some photo-sharing services are free and offer a limited amount of space, often for a 
limited amount of time. Others charge a monthly fee, perhaps $7 to $10. They offer substan- 
tially more storage space for an indefinite period of time — as long as you make your monthly 
payments. 

Most free services are free because they are affiliated with a company that sells some 
product or service — often photo printing and photo gifts. Some of these sites include numer- 
ous ads that you — and those who visit your online album — must tolerate. On the other 
hand, if you are interested in ordering prints online, you'll find that some of these sites offer 



Figure 12.8: 
Many of the free 
photo-sharing 
websites are 
hosted by com- 
panies that offer 
printing and 
photo gift 
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free prints as an incentive, as well as low prices. According to articles in photo magazines, 
some also produce prints with image quality that rates from high to extremely high; try some 
free samples (if available) before ordering numerous prints. 

Create Your Own Photo Web Page 

If you are more adventuresome and willing to make a greater investment in time and money, 
consider creating your own web page or multipage website (see Figure 12.9). Check the Yellow 
Pages or a local newspaper to find a web-hosting service that charges a moderate monthly fee. 
If necessary, seek out web-hosting services with a search engine such as www.google.com. 
Some Internet service providers also provide free website space as part of a package or the 
monthly fee. 

In many cities, you can hire a college student on a part-time basis to design and build a 
website, generally at a modest fee. This is a lot less expensive than hiring a professional 
web-design firm, but you'll want to get references to confirm that the student is reliable 
and has the necessary expertise. Some website hosting companies offer web-design serv- 
ices or website-building software; ask about these options and their fees when checking 
out several hosting companies. 

The next steps start with securing a domain name for your site, from a registration 
service such as www.register.com, with a URL (uniform resource locator) address such as 
www.zzzphotographer.com. You'll then create a web page or a multipage website, upload the 
data to the web server, and publicize your new web presence to attract visitors. To create a 
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Figure 12.9: Photographers who sell their images or other services generally need a full website. 
Many hire (full- or part-time) website designers, and others create the site themselves, using the soft- 
ware discussed in this section. 
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web page or multipage site, you'll want some text as well as images. That will require writ- 
ing HTML (HyperText Markup Language) code or buying one of the software programs 
(discussed later) that will do so for you. The code consists of tag sets that identify parameters 
that instruct the web browser as to what to display on each page. 



RECOMMENDATION: Protect Your Images from Unauthorized Use 

Photographers are often concerned about the possibility of theft and unauthorized commercial 
use of images from their websites. This is certainly a risk but one that can be reduced by embed- 
ding a copyright notice into the images. For example, you might try this approach: Using layers in 
an image editor, type the copyright notice in a large, bold font in an important area where it can- 
not be simply cropped out, as in Figure 12.2 earlier in this chapter. Apply a layer blending option, 
such as Soft Light in Photoshop for a more subtle effect. You could also try embedding an invisible 
digital watermark of your copyright notice in each of the images. (In Photoshop, choose Filter -^ 
Digimarc -^ Embed Watermark.) 

Or simply adopt a more pragmatic philosophy. Add a prominent warning notice on your home 
page about unauthorized use, but keep the images small on your website; they will be of little com- 
mercial value to anyone. Although individuals can "borrow" them to illustrate a school project or to 
spice up a family website, such usage is tolerated by most photographers. In fact, some allow such 
usage (in their Unauthorized Use warning) but specify that photo credit for the image is required. 



If you are creating your first web page and do not want to devote a massive amount of 
time to mastering advanced software and HTML coding, look for one of the more automated 
programs as shown in Figure 12.10. Try the free demo versions of affordable software such as 
Web Easy ($40, www.v-com.com), EHbrium's Web Page Creation Kit ($30, www.elibrium.com), 



Figure 12.10: If 
you're planning 
to create your 
first web page, 
consider using 
one of the full- 
featured web- 
publishing soft- 
ware packages. 
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Easy Web Editor ($79, http://easy-web-editor.net/), or the more sophisticated Microsoft 
FrontPage ($199, www.microsoft.com/frontpage). FrontPage is intended for beginners and is 
almost as easy to use as word-processing software; advanced web designers often criticize this 
software, but it works well for creating basic websites. 

To accelerate the learning process, buy a book such as Create Your First Web Page in a Week- 
end (with CD) by Steve Callihan ($20) or Easy Web Page Creation by Mary Millhollon ($1 5). 

If you master one of those programs and are ready to switch to more advanced soft- 
ware, consider ImageReady, included with full versions of Photoshop. (ImageReady can gen- 
erate HTML code, but it's not an HTML editor.) This is powerful but complicated software, 
intended for creating web graphics and for creating basic websites from "sliced" images but 
not for modifying HTML files. Later, you will need to write HTML code or buy an HTML 
editor, as shown in Figure 12.11. Look for software such as HotDog Professional ($100), 
Meta Products Web Studio ($80), and Quickie Web Page ($30.) Look for reviews of these 
and other programs — as well as links to free trial downloads — on the Tucows website, 
www.tucows.com/. 

You may reach a stage where you're ready for professional web design software; at that 
time, you will definitely want to consider top-rated software such as Dreamweaver ($399, 
www.macromedia.com/software) or Adobe GoLive ($400, www.adobe.com/products). The 
latter is included in the new Adobe Creative Suite Premium kit. ($1299; $799 as an upgrade 
for owners of a full version of Photoshop). Expect a steep learning curve with both of these 
powerful programs; with some dedication, either will allow you to produce, maintain, and 
update a pro-caliber website. 



1 Eh E* Bew Emjart 


ISflS 


fam 


m 

V 

y 

•<f 
at. 


rib* 






, 




H £ que 

Mode; l^HTM 
s|Ott»te liable 


Spel Check... 


F7 

re 




Forts 1 P«gguph| Sliuclwi 


IigC»Me«iin 
AutoTait 


ocwwtlCSS 1 Symbol Cg«tom( 




PioiectTiee | 


_^ 1 




m 


acuce |p 


Srcwse wiK 


» 




- Jlj difKAcn 




•OlXIB 

<head> 
<l±t± 

<iKta 


fttSC//T>-n> ZTHL *.01 Teim3tcional//HJ''> 

vpe" Eoii'EHnt«"text/hEirLi^ ChBr3et^ISO-BB29-l 

ilc-"pbDto"> 

ni;Bn5-"r»cing'> 

-"Peter •> 






auk-ii Review MN-1 
ftahattat^tlHTIP 


Imptote Editor, 
T»BiBfH«aner.„ 




aiHoH... 


FIO 


enc-"fci«I'ro<luci3 Visual HoDcshoj! 1.0 DMBEG: 1 


</]itiia 


> 
> 


t.<iatiBC 


t data""" tYim''"'><tfbiaet limtB""" tYpB"''"><, 




iideithW: 575bii|« 






<i,iaB 


1 






> 




, KndMK 


MJ 











Figure 12.11: 
Unless you buy a 
full web creation 
program that will 
write HTML 
code, you 'II need 
HTML editor 
software. 



Making Exhibition- Quality Prints 



AltnOUgn Cllglt3.1 C^LTYiCT 2iS and scanners produce 
pictures in an electronic format, printed photos remain an im.portant part 
of photography. We frame prints to enjoy day after day, and we appreciate 
the convenience of showing and sharing prints of our families, vacation 
trips, and important events. That makes a photo printer an important part 
of digital imaging. Many printers include automated features that let you 
produce a print without making any decisions. With machines like this, it's 
easy to make sharp, colorful prints that will impress most of your friends. 

And yet, competence with the automatic photo printer features is only 
the first step for anyone who appreciates a superb color or black-and-white 
print. Once you acquire a photo printer, do try its fully automatic modes 
and "auto enhancing features. " Later, you'll want to advance to using the 
Custom or Manual options provided in the software, making your own set- 
tings for full control over the outputs. 

As you develop advanced skills and learn effective techniques, you'll 
be able to make prints that match or exceed the quality produced by a pro- 
fessional lab. Your dedication will pay off, especially in prints that you 
enter in photo contests or in oversized prints that you mat, frame, and 
exhibit. If you use the techniques in this chapter as a starting point, you 
will progress to making superior prints of exhibition or gallery quality. 
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Basic Printing Prerequisites 



Figure 13.1: 
Whether you 
own an afford- 
able photo 
printer or a pro 
caliber machine, 
you should be 
able to make 
gallery-quality 
prints. 



A saying among computer operators applies to many aspects of digital imaging, including 
printmaking: "Garbage in, garbage out." If you consider that comment overly negative, 
think of it in positive terms: "Great quality in, great quality out." This certainly applies to 

printmaking, because you'll get the 
best results if you start with a high- 
resolution image file that has been 
optimized in image-editing soft- 
ware and if you use color-manage- 
ment techniques (Figure 13.1). 
All the prerequisites were 
described in previous chapters. 
Now, I'll discuss certain aspects in 
additional detail, as they specifi- 
cally relate to printmaking, and 
offer some advice on extra steps 
that you'll want to take to make 
exactly the print that you envision. 



Selecting a High- 
Resolution File 

For a high-resolution print of true 
photographic quality, it's essential 
to start with an image file of ade- 
quate size. In other words, the file must contain adequate data for an intended print size. 

You may have seen ads for inexpensive 3 megapixel compact digicams suggesting that 
you can make "great" 11 " x 14" (and even larger) prints from the 8MB files that such mod- 
els generate. Unless your standards for "great" quality are much lower than mine, don't 
believe such claims. In my experience, you need an image made by one of the very best 4 
megapixel cameras to make a fine print as large as 11 " x 14". 

Although you can increase file size and sharpness substantially with software, the origi- 
nal 8 megapixel file probably does not contain enough picture data to make a very large print. 
The overall quality will be poor, without fine detail, adequate sharpness, accurate color, subtle 
tonalities, and smooth gradations. It may look "great" (acceptable) at a glance from a dis- 
tance of 8', but it won't be an exhibition-quality print by any photo enthusiast's standards. 




Refer to the "How Much Resolution Do You Need" sidebar in Chapter 1 as to the largest 
print size that you'll want to make from the images produced by various types of top- 
rated cameras: models that generate the highest image quality in their class. Be realistic as 
to the size of outputs that you can make from any digital image if you want photos that 
are finely detailed and crisp. Images made with most digital SLR cameras are technically 
superior to those made with compact digicams. In the next section, I'll explain why and 
will also provide some suggestions as to the largest print you might want to make from 
images produced with an SLR model. 
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Figure 13.2: 
Made with one 
of the best 4 
megapixel 
digicams, this 
image file is not 
large (less than 
12MB), but its 
technical quality 
is excellent, 
allowing me to 
make fine 11" X 
1 4 " prints. 



Assessing the Image Quality 

Before deciding which of your many images to print, examine them closely for their technical 
merits. You might be able to make larger prints than suggested in Chapter 1 if the technical 
quality is absolutely first rate (see Figure 13.2, for example). Let's say that you took a series of 
images of red rock formations in Arches National Park, using a top-rated 4 megapixel camera 
with a lens of superb quality, mounted on a tripod. You selected the optimal lens aperture and 
focal length, shot images on a day without haze or atmospheric pollution, and used the RAW 
or TIFF recording format at ISO 100. If you select the best of these images and optimize them 
for printing with image-editing software, you might be able to make 12" x 16" prints that are 
suitable for display. (Such large prints are rarely examined closely; from a typical viewing dis- 
tance of 6 feet, most noncritical observers consider them "very good".) 

Although no camera produces an image that is perfect in all respects, some images will 
be better than others. Examine your work at 100 percent magnification on a color-calibrated 
monitor; check for overall sharpness and accurate focus, particularly in essential subject areas 
such as the eyes in a portrait. Although it might seem logical to view images at even higher 
magnification for a critical analysis, stick to the 100 percent scale; at higher levels, the image 
is interpolated for the on-screen display, so sharpness is degraded. 

If you use a digital SLR camera with the shooting techniques mentioned in the first 
paragraph in this section, you might be able to make larger prints than recommended in 
Chapter 1. That's because many SLR system lenses are superior to compact digicams' built- 
in lenses and because digital SLR cameras incorporate more sophisticated image processors 
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and larger, more advanced sensors with 
larger pixels. If you use one of the top-rated 
6 megapixel SLR cameras, such as the 
Pentax *ist D (see Figure 13.3), your techni- 
cally best files will allow you to make (or 
order) very good 16" x 24" prints; some 
photographers have made even larger prints 
of impressive quality from 6 megapixel 
image files. 

Setting Output Size and 
Resolution 

Before the final sharpening for printmaking, 
you must set output resolution in image- 
editing software, and this will often call for 
increasing the size of the image file. (If you 
plan to make a very small print from a large 
image file, you might need to decrease the 
file size.) That's because digital images — 
whether generated by a camera or a scan- 
ner — are rarely the correct size and resolution for making a print of a desired size. 

Let's say that you own a digicam that generates an 1 1 .4MB image file with pixel 
dimensions of 1728 x 2304. The image was probably sized (by the camera's processor) to 
32" X 24" at an output resolution of 72 ppi (pixels per inch). You cannot make a good print 
of that huge size from a file with pixel dimensions of 1728 x 2304, and inkjet photo printers 
produce the best results with output resolution around 240 to 360 ppi, when using glossy, 
semigloss, and other popular photo grade papers. 

If you use media with a very soft surface, such as watercolor or Concord rag, you can 
make excellent prints, with a soft, artistic effect, with an output resolution as low as 200 ppi, 
and even lower according to some photographers. Try your own tests if you often print on art 
papers to determine the output resolution setting that produces results that you find impressive. 



Figure 13.3: If you want to make oversized 
prints of exhibition quality, it's worth buying 
one of the top-rated digital SLR cameras, such 
as this 6 megapixel Pentax ''ist D. 



As mentioned in Chapter 5, printer resolution is entirely different from image resolution. 
Image resolution refers to the density of pixels in an image. In your image-editing software, 
you might set an output resolution ranging from 240 to 360 ppi. (It requires more than 
one droplet of ink to produce each of those pixels on paper.) When the printer actually 
makes prints, it uses a 1440, 2880, or higher dpi, referring to the number of dots of ink 
that are applied, per inch, on the paper. Do not confuse the two concepts. If you set an 
extremely high ppi (such as 1440) in your image-editing software, print quality will decline 
substantially, and the image file will be huge, possibly causing your computer to crash. 



Using the image size (or resize) feature in your image editor, you change the resolution 
to 240 ppi, unless you generally use paper with a very soft surface. For this first step, do not 
check the Resample Image box (discussed later) if this feature is available in your image edi- 
tor. After you click OK, the software modifies the output resolution to 240 ppi and changes 
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the dimensions of your "docu- 
ment" to 7.2" x 9.6" (at240ppi) 
in this example, without changing 
the image file size. 

Let's say that you want to 
make an 11.25" x 15" print using 
a large-format printer. That calls 
for a much larger image file size, 
with substantially more pixels, 
even at a moderate 240 ppi resolu- 
tion. Open the Resize dialog box, 
set the desired dimensions, and 
check the Resample Image (or sim- 
ilar feature) box. Click OK to 
resize or scale up the image file, 
adding pixels to increase an 
image's physical size or resolution, 
using interpolation (see Fig- 
ure 13.4), a sophisticated algo- 
rithm. (You must also check the 
Constrain Proportions or similar b 
file size will be 27.8MB, with pixel 
your original file. 
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lox to prevent distortion.) In this example, the new image 
dimensions of 3600 x 2700, substantially larger than 



Figure 13.4: 
Photoshop CS 
has versatile 
resampling 
options, even 
offering two 
additional 
options for 
bicubic interpo- 
lation. 



RECOMMENDATION: Use the "Best" Resampling Option 

All Adobe image editors and some other advanced programs include three resampling options, 
interpolation algorightms that can scale up an image by adding pixels or scale down an image by 
discarding pixels. (Entry-level image editors rarely offer any user-selected options and may not 
even indicate the type of interpolation technology in use.) The advanced programs generally allow 
you to select Nearest Neighbor, Bilinear, or Bicubic interpolation. Because we generally want to 
scale up images for printing, I'll emphasize this process, also called upsampling. Each option uses 
a different algorithm to increase the physical size of an image file, using an educated guess to 
decide how to add pixels. 

Nearest Neighbor Interpolation Selects a pixel of a surrounding color and adds that next to an 
existing pixel without creating any new color information. This process does not produce smooth 
color transitions and is most useful for line art or software screen captures. 

Bilinear Interpolation Averages 4 pixels above, below, and on both sides of an existing pixel, to 
create new information. This produces smooth color transitions and is suitable for digital images, 
particularly for downsampling (reducing file size). 

Bicubic Interpolation Averages an existing pixel's 8 closest neighbors (on all sides) to create new 
information, and adds a sharpening effect, increasing contrast to minimize pixel blurring. This is 
the best option for resizing digital images. 

Photoshop CS is even more versatile, offering two additional Bicubic options. Bicubic 
Smoother is optimized for upsampling images, and Bicubic Sharper is optimized for downsam- 
pling images. Avoid using the Bicubic Sharper option unless you are upsampling a small, low- 
resolution image file that contains] PEG artifacts. 
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Figure 13.5: If 
you start with an 
image that is 
technically excel- 
lent, you should 
be able to double 
the file size with- 
out a substantial 
loss of quality. 
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The file size has been more 
than doubled (11.4 to 27.8MB), and 
that should lead you to expect some 
degradation of quality because the 
resampling technology cannot work 
miracles (see Figure 13.5). Many of 
the pixels in the current image file 
were created through interpolation. 
Inspect the image critically, at 100% 
magnification on your monitor, to 
determine the level of quality. If it 
looks very good — without jagged 
edges, "mushy" fine detail, or visi- 
ble artifacts in sky or skin tones — 
you might want to proceed (see 
Figure 13.6). This image file might 
not allow you to produce a gallery- 
quality 11.25" X 15" print on photo 
papers but the print may still look 
quite good, especially when viewed 
from a distance of 6 or more feet. 




Figure 13.6: To make a 13" X 17" print (at 260 ppi) from 
a 14.4MB image file of superb quality, I upsampled the file 
to 43.6MB. Despite the substantial amount of interpola- 
tion, print quality is surprisingly high as confirmed by this 
small portion (about 10%) of the image area. 
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RECOMMENDATION: Output Resolution and Interpolation 

Most published material suggests that you use a 300 ppi setting for output resolution for mak- 
ing a print, increasing image file size as necessary through interpolation in your image editor. This 
is merely a guideline and is not cast in stone. Tests conducted by several experienced printmakers 
confirm that most highly rated Inkjet photo printers can generate excellent prints even from files 
with output resolution of 240 ppi. (Naturally, the higher the size and quality of the image file, the 
better the prints will be.) This is possible because the interpolation technology used by the printer 
software is sophisticated and effective. 

When you want to make a large print from an image file of moderate size, you can select one of 
two options. 

• You can set a high-output resolution such as 300 ppi and scale up the image with resam- 
pling, using bicubic interpolation in your image editor or after-market plug-in software for 
high-tech scaling up. Popular plug-ins include Genuine Fractals (www.lizardtech.com), pxl 
SmartScale (vwvw.extensis.com, $200), and the very affordable Stair Interpolation Pro 
(www.fredmiranda.com, $20). A plug-in is not really necessary, because bicubic interpo- 
lation, used by Photoshop and other advanced image editors, is already highly sophisticated. 

• You can avoid scaling-up— or at least minimize the amount of interpolation necessary in imag- 
ing software— by setting the output resolution to a moderate level, perhaps 240 ppi. In this 
case, the printer software will interpolate, bringing the resolution up to the optimal level for 
that machine. 

Which approach is preferable? In my experience, a combination of both produces the best 
results, if you start with an image of very high quality and if you do not try to make excessively 
large prints from small files. No software or technique will allow you to make a gallery-quality 
16"X24" printfromanSMBJPEGfile. 

Advanced image editors (particularly Photoshop CS with its additional bicubic options) do a 
better job of interpolation than printer software. Consequently, I recommend that you start by 
scaling up the image using resampling, by setting the output resolution to a moderately high 
amount. Check to see how much scaling up would be required for your intended print size by set- 
ting output resolution to 300 ppi, then to 280 ppi, then to 260 ppi, and then to 240ppi. (You must 
check the Resample Image box for this exercise.) 

Unless the image quality is exceptionally high, as discussed in the "Assess the Image Quality" 
section earlier in this chapter, think twice about going beyond a doubling of the size of the image 
file because image quality will be degraded, as discussed earlier. If necessary to avoid a greater 
increase in file size, set output resolution to a lower level— as low as 240ppi. Then, allow the printer 
software to complete its own interpolation before generating the final print. 

If you did not attempt to make an unreasonably large print, the second option should produce 
prints that are very good to superb, depending on the quality of the image file and the caliber of 
the image sharpening (discussed later) that you applied before making the output. 



Cropping Images for Printing 

Few digital images have the same aspect ratio as standard printing paper sizes. Typically, an 
image — from a digital camera or a scan of a 35mm film frame — will be too long. If you want 
to print the entire image area, you cannot use standard paper sizes. If you insist on printing 
at a specific size, such as 8.5 " x 1 1 " , you must crop the image so that its aspect ratio matches 
the intended print size (see Figure 13.7). 
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Figure 13.7: In addition to the basic cropping tool, Photoshop (and some other programs) offer 
options that allow you to custom crop an image to match the aspect ratio of the intended print size. 



To become familiar with this concept and the corresponding tools, open one of your 
images in an advanced image editor. Make sure that the Constrain Proportions box is 
checked if you're using software that includes this option. If you're working with an image 
in a portrait (vertical) orientation, set the desired width to 8.5", and the software will auto- 
matically calculate the appropriate width and display the information. You'll probably find 
that the length will exceed the 1 1 " that you want for a borderless 8.5 " x 11" print. You'll 
need to crop the length, but to what extent? 



If you choose not to do this cropping to achieve the correct dimensions for the paper to 
be used, most printers will allow you to make a print. Naturally, a portion of the image (at 
one or both ends) will not be included in the output; some important subject area near 
the edge of the frame may be arbitrarily cropped. That's one reason it is preferable to do 
your own cropping, getting the dimensions down to the correct size for the print. In addi- 
tion, most printers will begin laying down ink before the printhead reaches the paper, if 
the print dimensions are longer (or wider) than the actual paper size. This can be prob- 
lematic, because the ink can accumulate inside the printer and may clog the machine or 
smudge the next prints that you make. 
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Photoshop programs (and some others) can solve this quandary, ensuring that the 
dimensions are correct for any intended print size (see Figure 13.7). After closing the dialog 
box, follow these steps: 

1. Select the Crop tool. 

2. In the Options bar (near the top of the screen, beside the Crop tool icon), set a specific 
height, width, and resolution for the print. For the purposes of this exercise, set Height 
to llin, set Width to 8.5in, and set Resolution to 240 pixels/inch. (Output resolution is 
a separate issue discussed in the previous section.) 

3. Use the Crop tool to crop the image. 

The software will not allow for cropping that would produce an "incorrect" width and 
length because the aspect ratio is fixed, based on the dimensions that you selected. Try 
several cropping approaches until you are satisfied with the image area that will be 
included in the print. 

4. Press Enter or double-click inside the remaining image area; in this single step, the 
cropping is completed, and the image is resized to fit the intended print size. 

During this process, the image file size may have been increased or decreased, through 
interpolation; you can check that by opening the Image Size dialog box. 



RECOMMENDATION: Cropping 



It is preferable to make a decision on cropping any image— including not cropping— based on 
aesthetics instead of cropping for printing at a specific size. Still, at times you will need a certain 
print size, perhaps to fit a standard mat or frame. In that case, use the tools discussed in this sec- 
tion. They will allow you to achieve the primary goal with some versatility in cropping. 

Sometimes the specific print size will not be important, but you'll want prints without borders. 
In that case, crop the image as desired for aesthetics using the Crop tool in image-editing soft- 
ware. Resize the image so it is not larger than the size of the paper that you plan to use for 
printing. 

Remember that photo printers can only make borderless prints of specific sizes, such as 4" X 6", 
8" X 10", or 8.5" X 1 1 ". If you want to make a print of some other size, use the next largest paper 
size; the printed area will be the desired size, with white area surrounding the image. To eliminate 
those borders, cut them off using a rotary print trimmer. Accessories of this type are available from 
photo retailers that sell darkroom supplies, such as Porter's (www.portercamerastore.com). 
Expect to pay $65 and up for a heavy-duty 18" model or $25 for a light-duty 14" model. 



Optimizing Sharpness 



Sharpening for printmaking is the final step after all image enhancement and resizing are 
completed. If you proceed with sharpening before upsampling an image, edge contrast can 
be excessive, and the process can exaggerate artifacts. 

The correct level of sharpening is a subjective judgment, based on personal prefer- 
ences. Some photographer friends make prints that seem artificially sharp to my eye, while 
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they claim that some of my prints are "soft." When you're considering the amount of 
sharpening to apply to any image, think about the intended print size and the viewing 
distance; both factors will influence your decision. A 13" x 9" print that will usually be 
viewed from a distance of 6 feet may call for more sharpening than an 8" x 10" glossy that 
you will hand around for close observation. 

In Chapter 10, 1 introduced the sharpening tools available in image-editing software, 
particularly Unsharp Mask (USM), a common filter in many programs (see Figure 13.8). 
USM is certainly an effective option for most images, because it allows you to exert substan- 
tial control over the level of sharpening in three distinct parameters: Amount, Radius, and 
Threshold in Adobe and some other image editors. (In JASC Paint Shop Pro and some other 
programs, you can adjust Radius, Strength, and Clipping, which are similar in concept.) 

The primary issue with USM is the amount of sharpening that is most appropriate. 
Friends who teach Photoshop courses agree that students tend to oversharpen images that 
they plan to print. The instructors devote a lot of time explaining and illustrating the draw- 
backs of aggressive sharpening, such as excessively wide halos around the edges of objects in 
the images. 

If you're at all like most of their students, and if you want to make exhibition-quality 
prints, use a lower level of sharpening than your tendencies suggest. After applying USM 
(or another sharpening tool discussed later), examine the image critically at 100 percent 
magnification on your monitor. Try making two prints of the same image, each with a 
noticeably different level of sharpening; show these to several friends, and ask them to select 
the sample they consider close to perfect. 




Figure 13.8: The Unsharp Mask filter is extremely versatile, offering full control over the 
extent of sharpening, with three parameters. 
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RECOMMENDATION: The Corrcct Level of Unsharp Mask 

what is a starting point for experimentation with the level of sharpening when using Unsharp 
Mask? That depends on the amount of fine detail in an image. For a print of fall foliage, with tens 
ofthousands of individual leaves, you'll want a high level of sharpening. If the image is less com- 
plex—perhaps a colorful fishing boat against a blue sky— a lower level of sharpening is appropriate. 

Keeping that in mind, consider the following settings in the USM filter for 8.5" XII" and larger 
prints that you make from images produced by a 4-6 megapixel camera: 

High-Detail Image Amount 200-300%, Radius 0.6, Threshold 

Low-Detail Image Amount 75-1 25%, Radius 2.5, Threshold 8 

"Average" Image Amount 100-150%, Radius 1 .5, Threshold 4 

These recommendations are merely starting points to consider in your own experimentation. 
For certain types of subjects, such as close-up portraits, you might want to set a lower amount 
and a larger threshold for a softer, more attractive rendition. My own settings for head-and-shoul- 
der portraits are as follows: Amount 75%, Radius 2, Threshold 4; for even gentler sharpening, I'll 
select Threshold 8. 



Other Sharpening Options 



In addition to USM, some advanced image editors include a variety of other, less-sophisti- 
cated sharpening options, such as Sharpen, Sharpen More, and Sharpen Edges. As discussed 
in Chapter 10, Sharpen Edges is the most useful of these filters in advanced image editing, 
but even that option is not particularly sophisticated. For most images, USM offers the best 
sharpening solution for those who want to make exhibition-quality prints. 

As discussed in the previous section, it's simple to apply a certain level of USM based 
on advice from others or on your own experience. This technique can work well, but USM 
sharpens everything in the image, including out-of-focus backgrounds, the pixels in a sky, 
any artifacts, digital noise, and so on. 

Photographers with a great deal of expertise in advanced image editing often use a 
masking technique: deselecting areas of an image that should not be sharpened with USM. 
Eor other images, they may use special edge-only sharpening techniques discussed in 
instructional books on Photoshop. Unless you have developed skills with such complex 
techniques, consider using an after-market "intelligent" sharpening plug-in such as Intell- 
isharpen from EM Software (www.fredmiranda.com/software; see Eigure 13.9) or nik 
Sharpener Pro! Inkjet Edition (www.nikmultimedia.com, $100); both work well, but you 
might prefer one over the other. Nik offers a free demo (download) of their product; EM 
Software does not, but InteUisharpen is affordable ($15) and is a great choice as a first 
sharpening plug-in. 

After all the image enhancing, resizing, and sharpening are complete, make some prints 
and examine them closely to decide whether they really qualify for an exhibition-quality 
rating. If the prints are disappointing in some respects, despite all your tweaking in your 
favorite image editor, check out the advanced settings in your printer's software. 



238 CHAPTER 13 ■ Making Exhibition-Quality Prints 



f. AiliiLc l^hiilnshap j 



'ic Few Im^xgr 



I 113nt I Sml: liJUyU-jMl 



InrciCiFhaffii^ir 





1 - Lownt SltBfpenhg 
14 - Hiflberi Shwpenng 



. ShiiFWWis liv*] — 




r L«rdl 


r LsMts 


1" Itf^l 


r LeydS 


r Lo»d3 


r Level 10 


f~ Lmrt!4 


r U»elH 


«■ L«rtl5 


C Lenrtl! 


l~ Lewie 


(" Levsllj 


r Levd? 
1 


r levelH 



r Opad^TnDok 



J [ 




^^^fmfv^'mvfm'mmwm^vm^mwmr*^ll>vi*rglt. Chtrigi Iht »ofri ittt* orKh* Octionib*'. 



15 a.Jijtrt WuriiuiUsi - 



■^ '-- iSv ^:i3lJ^ 



Figure 13.9: When used with some expertise, the USM filter can produce exceptional 
results, hut an after-market sharpening plug-in, such as Intellisharpen, can be valuable for 
sophisticated sharpening with multiple steps, including masking. 



Accessing the Printer's Custom Settings 

Virtually all photo printers include software that offers a variety user-selected settings. 
Before experimenting with the custom settings in the Properties dialog box, make some 
prints using the fully automatic or default settings. If you're not fully satisfied with the 
results, identify the specific problem: a green color cast, excessive contrast, and so on. 
Then, select the Custom or Advanced section of the printer software and begin exploring 
the features. 

The feature set depends on the manufacturer and the specific printer model, but should 
include options for color adjustment, print-enhancing features, print resolution or quality 
levels from high to low, color balance and brightness sliders, and so on (see Figure 13.10). 
Because there is no consistency among manufacturers on the various features, I cannot make 
specific recommendations as to all the settings that you might want to use, but consider the 
following suggestions that apply to machines with 2400 dpi (or higher) resolution capability. 

Set the correct printing resolution. For high print quality, 1440 dpi is all that is generally 
required; with some brands of printers, this may be the second highest quality level. If you 
want the finest possible print, select 2400 or 2880 dpi or the highest quality level or "Best" 
mode, particularly when using glossy paper. 

At the highest print-quality setting , more ink will be used, and printing time will be 
longer. The difference (between a 1440 and 2880 dpi print) will not be dramatic but should 
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Figure 13.10: Depending on the brand and model of printer, you'll find a few or many 
automatic print-enhancing options. 



be visible under critical examination. Some printers offer even higher dpi options, but 
frankly I doubt you will see any difference in prints made at such settings unless you use a 
magnifying glass. 

With matte paper, there is no value in using any printer resolution higher than 1 440 dpi 
because dot gain (the spreading of ink on paper) will cause those tiny droplets to blend 
together. With media that have an even softer finish, such as watercolor or Concorde rag 
papers, even a 720 dpi setting produces excellent results. 



Select the correct software options. Depending on the brand of printer, its software may 
provide few or numerous options for adjusting color saturation, contrast, brightness, and so 
on. You should have adjusted all such parameters in image-editing software, so do not adjust 
them in the printer software. Because the printer software does not provide an accurate pre- 
view image, you cannot visually judge the effect that any change will have on the print. 
Reserve these controls for use after you have made many prints and know your printer's ten- 
dencies with certain types of paper. If you find that it routinely produces a slight green cast 
with glossy paper, for example, you might want to start setting a small increase in magenta 
(in the printer software) to compensate for that tendency. 
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Profiles and Color Adjustments 

If you are using a custom profile for the specific paper type, don't plan to correct color balance 
in the printer software. If the software includes a Custom option such as No Color Adjustment, 
select that setting. Assuming that you are using the other color-management techniques described 
in Chapter 9, the color balance of your prints should be a close match to the image displayed on 
your monitor. If your printer still produces a color cast, reopen the image in your image-editing 
software and make the necessary change (a small increase in magenta, perhaps) before making 
another print with No Color Adjustment. 



You might want to take advantage of a specific enhancing feature — the Photo ReaHstic 
option available with Epson printers (see Figure 13.11) and the ICM option available with 
Canon photo printers. In my tests of both machines, the pertinent feature helped to optimize 
color rendition. 

Do not select features such as Digital Camera Correction, Photo Enhance, Sharpness, 
Smoothing, Contrast Enhancement, Digital Flash, and Noise Reduction. These were designed 
for improving images with low resolution, incorrect exposure, or low overall quality. When 
printing images of fine quality, optimized in image-editing software, such features can actually 
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Figure 13.11: Most printers produce the best large prints at 2880 (or similar) dpi, using a single 
enhancing feature, such as Photo Realistic mode. If the machine consistently produces prints with 
less than ideal color, brightness, or contrast, try using some of the other control options. 
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degrade the output. They can produce an effect that is entirely different from what you 
intended or an effect that simply does not look natural. 

Think twice about using any option that promises vivid color saturation unless you 
have confirmed that it produces the results you want. Often, it is better to boost saturation in 
image-editing software and leave this printer feature off. 

Because printers produce the best quality at standard speed, set the High Speed print- 
ing feature to Off. This is particularly important when using glossy paper; high-speed print- 
ing can cause roller marks because the ink doesn't have time to dry before coming in contact 
with the machine's exit rollers. 

Using a Color Printer for Monochrome Printing 

Logic suggests that a black-and-white image — particularly one that has not been toned — 
should be printed with black ink only. Although a monochrome print made with only black 
ink might be neutral in tone, it will be pixelated and will exhibit poor tonal gradations. 
You'll get much better monochrome prints, with a full range of tones, by using the color 
inks (see Figure 13.12); do not select the Black Ink Only option in the printer's Properties 
dialog box. 

Six- and seven-color photo printers will generally produce better monochrome prints 
than three- and four-color printers. Most machines generate prints with a color cast, such as 
magenta or blue. (Epson printers that use the new UltraChrome pigment-based inks, with a 
light black cartridge, produce prints that are neutral or close to that ideal.) You can remove 
any color cast, as discussed in the next section, but that can be a complicated process with 
printers that produce a strange or unpredictable color cast. If you plan to do a lot of mono- 
chrome printing, look for printer reviews on the Web and in photo magazines. 

If you use standard color ink sets, try to find custom profiles for your printer/paper/ink 
combination. If these are not available or do not allow you to make excellent black-and- 
white prints, consider building your own profiles with the after-market tools discussed in 
Chapter 9. 




Figure 13.12: 
Although all 
Inkjet printers 
are designed for 
full-color print- 
ing, many 
machines will 
also produce 
good to excellent 
black-and-white 
prints. 
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RECOMMENDATION: Monochromc Inks for Printing 

Several after-market ink manufacturers, including Luminos (www.lumijet.com) and Inkjet 
Mall (www.inkjetmall.com) offer specialized "monochrome" inks. Available for certain Epson 
six- and seven-color printers, these are specifically designed for black-and-white printing and can 
produce excellent results. (Some of these inks are not intended for use with glossy paper.) Custom 
ICC profiles for the after-market inks are available from the distributors, and these are worth using 
in order to get the best possible black-and-white prints. You might also want to try their recom- 
mended papers for monochrome printing. 

Before buying after-market "monochrome" inks for your color printer, note the following. If 
you try these inks and then switch back to standard inks, the printhead may become clogged; in 
fact, these after-market inks are more prone to clogging in the first place. You will also need to 
purchase special flushing accessories to remove previous inks from your printer. Although flushing 
may work well, you can have problems with your printer caused by ink that isn't completely 
flushed out. 

To avoid problems when switching between ink types, it is best to dedicate one printer for 
black-and-white printing, using it only with the after-market inks. Use your other printer with the 
conventional color inks. This is a great way to get some utility from a slightly older printer that you 
have replaced with the latest-and-greatest model. 



Monochrome Printmaking Steps 

Because sophisticated profiles are expensive, you'll probably start black-and-white printing 
using the printer's own software with built-in generic profiles for certain types of paper. Fol- 
low any advice in the instruction manual about the types of paper that are most suitable for 
printing black-and-white images in color RGB mode. Matte papers and semigloss papers 
such as luster seem to produce the best results with most printers. (For more on paper, see 
Chapter 5.) 

Use the same steps as you would for making a color print, as discussed earlier in this 
chapter. After all, you are making a color print, using color inks, whether you have added a 
color tone or not, during the image-enhancement process discussed in Chapter 11. Depend- 
ing on the printer, the paper, and the effects you created in your image file, you should be 
able to make an acceptable to good monochrome print on the first try. 

The most typical problem is an undesirable overall color cast, often blue or magenta. 
After making a few prints from several image files, you'll know the printer's tendencies. If it 
does not produce neutral prints, you will need to access the advanced features in the printer 
software and use custom color controls. For a magenta cast, for example, set the magenta 
slider to a small minus value; for a blue cast, increase yellow slightly. Because the printer 
software does not provide an accurate preview of the image, this is a trial and error process. 

Be sure to record the exact color correction level that produces a perfectly neutral print 
with a specific type of paper. If you use that setting when printing monochrome images on 
that type of paper, you should be able to consistently produce neutral prints. Many print- 
ers have an option for saving preferred settings for future use. 
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Printer Maintenance 

If you expect your inkjet printer to produce the best possible outputs, and if you want to 
avoid frustration, be sure to follow the recommended maintenance procedures. Run the 
Nozzle Check, Print Head Alignment, and Print Head Cleaning options, available in the 
Utilities tab in the Printer Properties dialog box, as recommended by the owner's manual. 

Use your printer regularly to avoid problems with clogged nozzles and poor print qual- 
ity caused by inks that dry out. If you have not used the printer for more than a week or two, 
complete the Nozzle Check procedure and at least one head-cleaning cycle. If the printer still 
generates outputs with poor printing or a color cast (such as magenta), you might need to 
run through the cleaning process twice. Allow the machine to sit overnight, and run Print 
Head Cleaning again the next day. If this fails to solve the problem, you might need profes- 
sional repairs; contact the manufacturer or an authorized service center. 

Because each head-cleaning cycle consumes a great deal of ink, prevention is preferable to 
the solution. Unless you have a serious problem, clean the heads only as often as necessary. 

You might occasionally need to clean the internal components of the printer to remove 
any excess ink caused by making borderless prints. Do not disassemble the printer; access the 
internal components through the top panel. Check your owner's manual for instructions on 
the process. If the manufacturer provided a cleaning tool, use that in the recommended man- 
ner. Otherwise, consider using dry cotton swabs to absorb and remove any ink from the 
accessible internal components, including the paper path. Work with caution to avoid dam- 
aging your printer; do not use any type of solvent. Unless the owner's manual recommends 
against it, buy a package of Paper Path Cleaning Sheets, and use one when necessary to 
remove ink or debris. 



Appendix: 
Recommended Reading 



To further your knowledge in various areas of photography and digital imaging, you might 
want to check out some of the following books, magazines, and websites. 



Books 

You can find dozens of great educational books on the market, including my own National 
Geographic Photography Field Guide: Secrets to Making Great Pictures, co-authored with 
Robert Caputo. Sybex, the publisher of Mastering Digital Photography and Imaging, also 
offers a growing library of digital photography and imaging titles on a variety of topics. Fol- 
lowing are some recent and upcoming Sybex books. 

Color Confidence: The Digital Photographer's Guide to Color Management, by Tim Grey 

Mac Digital Photography, by Dennis R. Cohen and Erica Sadun 

Photoshop CS Savvy, by Stephen Romaniello 

Photoshop Elements 2 Solutions: The Art of Digital Photography, by Mikkel Aaland 

Photoshop for Right-Brainers: The Art of Photo Manipulation, by Al Ward 

Shooting Digital: Pro Tips for Taking Great Pictures with Your Digital Camera, by 

Mikkel Aaland 
Silverfast: The Official Guide, by Taz Tally, Ph. D. 
The Hidden Power of Photoshop CS: Advanced Techniques for Smarter, Faster Image 

Processing, by Richard Lynch 
The Hidden Power of Photoshop Elements 2, by Richard Lynch 

Books from other authors and publishers that I'd recommend include the following. 

Creative Nature & Outdoor Photography, by Brenda Tharp 

Digital Landscape Photography, by Tim Gartside 

Digital Nature Photography, by Daniel Cox 

Digital Photography Expert: Portrait Photography: The Definitive Guide for Serious Dig- 
ital Photographers, by Michael Freeman 

Digital Photography: 99 Easy Tips to Make You Look Like a Pro, by Ken Milburn 

Epson Complete Guide to Digital Printing, by Rob Sheppard 

How to Photograph Children: Secrets for Capturing Childhood's Magic Moments, by 
Lisa Jane and Rick Staudt 
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Learning to See Creatively: Design, Color & Composition in Photography, Revised Edi- 
tion, by Brian F. Peterson 
National Geographic Photography Field Guide: People and Portraits, by Robert Caputo 
Spirit of Place: The Art of the Traveling Photographer, by Bob Krist 
The Art of Outdoor Photography: Techniques for the Advanced Amateur and Profes- 
sional, Revised Edition, by Norton Boyd 



Magazines 

Although a wealth of information is available on the web, many photography and imaging 
enthusiasts subscribe to print magazines. The following list includes publication frequency 
and a brief overview of the content of popular magazines; for additional specifics, visit the 
pubhshers' websites. I am a regular contributor to e-DIGITAL PHOTO, Photo Life, and 
Shutterbug but can recommend all the following titles. 

The Digital Image, quarterly, from the Lepp Institute of Digital Imaging; advanced digital 

photography and imaging techniques provided by Tim Grey (www.leppphoto.com) 
Digital Camera, bimonthly; covers digital imaging, particularly equipment (www.digicam- 

era.com) 
Digital Photographer, bimonthly; covers all aspects of digital imaging (www.digipho- 

tomag.com) 
Digital Photo Pro, bimonthly; covers all aspects of digital imaging; targets professional 

and advanced enthusiasts (www.digitalphotopro.com) 
e-DIGITAL PHOTO, 8 issues per year; covers all aspects of digital photography and 

imaging (www.edigitalphoto.com) 
Outdoor Photographer, 1 1 issues per year; extensive coverage of nature, travel, and 

sports photography techniques (www.outdoorphotographer.com) 
PC Photo, called Digital Photo in some markets, 9 issues per year; covers all aspects of 

digital photography and imaging (www.pcphotomag.com) 
Petersen's PHOTOgraphic, monthly; general photography/imaging magazine with 

emphasis on equipment www.photographic.com 
Photo Life, bimonthly; general photography magazine with coverage of conventional and 

digital equipment and techniques, (www.photolife.com) 
Popular Photography & Imaging, monthly; general photography/imaging magazine with 

emphasis on equipment (www.popphoto.com) 
Shutterbug, monthly; general photography/imaging magazine with emphasis on equip- 
ment and test reports (www.shutterbug.net) 

Websites 

You can find information on every imaging topic on the web, but not all of it is reliable, well 
organized, and thorough. The following sites, however, provide valuable information and 
are well worth a regular visit. 

Digital Darkroom Questions (www.timgrey.com); daily e-mail service. Tim Grey answers 
readers' questions related to digital photography, equipment, software, scanning, and 
printing. 
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Digital Photography Review (www.dpreview.com); daily news items about new equip- 
ment; thorough test reports, particularly of digital cameras, with extensive technical 
documentation. 

FRCN Digital Imaging (www.quiknet.com/~frcn/Camera.html); lessons in photography 
and digital imaging, plus many reviews of imaging software. 

Imaging Resource (www.imaging-resource.com); daily news items about new equipment; 
thorough test reports, particularly of digital cameras. 

MSN Photos (http://photos.msn.com); photography and imaging magazine with practical 
how-to articles. 

Photo.net (www.photo.net); a forum on all aspects of photography with an emphasis on 
effective techniques. 

Photoshop User, National Association of Photoshop Professionals (NAPP) (www.photo- 
shopuser.com); news, information, and techniques for maximizing the value of Photo- 
shop image editors. 

Rob Galbraith Digital Photography Insights (www.robgalbraith.com); news, information, 
and reviews about professional-level digital SLR cameras and accessories. 

ShortCourses (www.shortcourses.com); numerous pages of instruction in many areas of 
photography and digital imaging. 

Steve's Digicams (www.steves-digicams.com); daily news items about equipment; reviews 
of digital cameras and other types of imaging products. 



Glossary 



A/C adapter 

A power adapter that allows you to plug your camera into an electrical wall outlet. 
Some camera kits include this accessory. 

algorithm 

A mathematical formula that produces results in relation to defined values. For 
example, algorithms are used in interpolation to determine new pixel values when 
an image is enlarged. 

aliasing 

The jagged effect produced on lines in graphics when resolution is too low or in dig- 
ital images when a camera cannot resolve the fine detail. 

alkaline battery 

A type of nonrechargeable battery that can be used in your digital camera. Alkaline 
batteries drain quickly under the demands of most digital cameras. 

analog 

A system in which values are represented by continuously variable values, rather 
than a limited range of discreet values as with a digital system. 

anti-aliasing 

The technique that smoothes jagged effects in images caused by afiasing. Anti-ahas- 
ing combines image data from a higher-resolution image or model into adjacent pix- 
els and produces cleaner, more natural lines. 

aperture 

The size of the camera's lens opening, denoted with f/numbers. A small aperture 
(such as f/16) provides extensive depth of field (range of sharp focus) while letting in 
less light. A large aperture (such as f/4) lets in more light and produces shallower 
depth of field. 

archival 

Media with long useful life, such as prints that resist fading or data storage media 
that are highly reliable for long periods of time, such as a CD or a DVD. 
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artifact 

An unintentional image element or defect in image data produced by an imaging device 
or as a byproduct of software or algorithms, such as lossy compression. Common in 
JPEG images that have been heavily compressed, artifacts may appear as jagged edges 
or skewed lines, a "blocky" effect, color flaws and noise (resembling color specks.) 

aspect ratio 

The ratio between an image's width and height. Typical ratios include 3:2, 4:3, and so 
forth. The first number refers to the image's width, and the second refers to its height. 

autofocus (AF) 

An automatic system that produces sharp images by acquiring focus without user 
intervention. 

B 

backlight 

A hght source, such as the sun, that illuminates the subject from behind, or a bright 
area behind the subject. The opposite of front lighting. Backlight causes most cam- 
eras light meters to underexpose the subject because the system attempts to render 
the brightest area as a midtone. Use exposure compensation of flash for a more 
accurate exposure. 

banding 

The phenomenon in which gradations of tone and color in an image are not smooth; 
often caused by excessive editing. Working with an image in high-bit mode helps to 
eliminate the possibility of banding because more "steps" in tonal and color values 
are available. 

batch processing 

Altering or saving a group of images at the same time, in sequence, using the same 
settings in computer software, such as a RAW file converter program. 

bit depth 

A measure of the range of tonal and color values in a digital image file. The bit 
depth indicates how many bits are required to store the number of values available, 
which in turn determines how many total possible values there are. RGB images 
typically offer a bit depth of 8-bits per channel (red, green and blue), combined to 
produce a 24-bit image with up to 16.7 million colors. Scanners are able to scan at 
8-bit per channel, with higher-end models supporting 14- or 16-bit per channel cap- 
ture. Digital cameras offer 8-bit per channel capture, but in RAW capture mode they 
may offer 12-bit per channel. Bit depths higher than 8-bit per channel potentially 
offer billions of tonal and color values in the image. 

blurring 

A loss of image detail caused by incorrect focus, camera shake, or subject move- 
ment. Blurry pictures can be partially corrected with sharpening filters and deconvo- 
lution techniques in image-editing software. 

BMP (bitmap) 

Strictly speaking, a black-and-white image constructed of arrays of black and white 
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pixels. However, in common usage, the term bitmap (incorrectly) refers to arrays of 
pixels of any colors where each pixel value is stored in sequence based on its loca- 
tion in the image. A graphic file format for Windows systems, it stores images as an 
uncompressed matrix of pixels. 

brightness 

The level of light reflected by a subject or emitted by a light source and detected by a 
digital camera's sensor. 



byte 



A tiny amount of data that consists of 8 bits; computers and software use bytes to 
transmit data and instructions. 



calibration 

In digital imaging, a term used for adjusting a device — monitor, scanner, or 
printer — to produce true, accurate color rendition. Calibration involves changing 
the behavior of a device to get it as close as possible to estabhshed standards. 

capture 

To acquire digital data through a camera or other scanning device. 

catch light 

A bright spot in a person's eyes, created by the sun, electronic flash or another light 
source. 



CCD 



CD 



CF 



charge-coupled device. 

Compact disc; a removable storage medium. Includes CD-ROMs (Read-Only Mem- 
ory), which are intended for playback only, CD-Rs (recordable) that allow con- 
sumers to record data onto a disc one time, as well as CD-RWs (Re-Writable) that 
allow for recording and for erasing by overwriting previous data, using a suitable 
CD recorder or "burner." 

See CompactFlash. 



charge-coupled device (CCD) 

A light-sensitive image sensor used in many digital cameras to sample light intensity 
for gathering image data. A CCD array consists of a series of sensors. The values 
from the individual sensors are read one row at a time, with each row's data values 
being moved toward the output row in conveyor belt fashion as the values are read. 
Because CCD sensors don't have circuitry to process the signal values, additional 
circuitry in the camera is required for this purpose. 

cloning 

In image-editing software, a feature that allows you to copy a part of a photo and 
use that copy to replace another part of the photo. Cloning is typically used to hide 
flaws, distracting elements, and undesirable features. 
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CMOS (complementary metal oxide semiconductor) 

An image-sensor chip used in some digital cameras to sample light intensity for 
gathering image data. CMOS sensors are less expensive, use less power, and are 
faster than CCD sensors. They can read all values from the sensor at one time in 
parallel. CMOS sensors also include circuitry at each pixel site that allows the val- 
ues to be processed without additional circuitry in the camera. 

CMYK 

The color standard for professional offset press printing of the type used to print 
books and magazines. Instead of printing in red, green, and blue, this standard uses 
cyan (C), magenta (M), yellow (Y), and black (K) ink. 

color management 

A system that allows you to compensate for the variations in color behavior from 
device to device so that you can obtain predictable results as the image is captured, 
displayed, and output by the various devices in the digital workflow. 

color temperature 

The temperature, in degrees kelvin, of a light source. The lower the temperature, the 
redder the light. The higher the temperature, the more blue. Candlelight clocks in at 
about 2000 kelvin, and sunset, at 3000 kelvin. Daylight and flash photography both 
register at about 5000 to 5500 kelvin. 

CompactFlash (CF) 

A type of solid state memory card used in some digital cameras. Compact flash 
cards are built from banks of flash memory and a controller embedded in thin plas- 
tic. See also removable media. 

compression 

The use of algorithms to make data files smaller. This is accomplished by describing 
the data in the file more efficiently. With lossy compression, pixel values can actu- 
ally be changed to better accomplish this goal. 

continuous tone 

In photo printing, prints whose color values continuously blend into each other and 
are not composed of discreet dots to simulate these smooth gradations. Dye subh- 
mation printers, for example, produce truly continuous tone output. However, the 
latest photo inkjet printers produce output with ink droplets that are so small, they 
can be considered continuous tone devices for all practical purposes. 

contrast 

The ratio in brightness between the darkest and lightest elements of an image. Nat- 
ural scenes should contain moderate contrast, unlike printed text, which should be 
highly contrasted. 

CPU (Central Processing Unit) 

The device that handles the mathematical processing within a computer — a main 
board and circuitry that transmits data to and from that chip. 

CRT (cathode ray tube) 

One of the two common types of computer monitors, a CRT produces a display 
using electron guns that fire electrons at phosphors, causing them to glow with light. 
CRT monitors are quickly losing favor to the smaller and lighter LCD monitors. 



Glossary 251 



custom color profile 

A data file of a standard format that describes the color behavior of a device. This 
allows software to compensate for that behavior to produce the most accurate 
results possible. 

D 

depth of field 

The zone of apparent sharpness in front of the focused subject and behind it. 



digital 



Information made up of binary digits with discreet values limited by the storage 
method being used for those values and readable by a computer. 



digital camera 

A camera that uses a digital sensor rather than photochemical film to capture 
images in electronic form. The scene before the lens is translated into digital values 
that describe the tone and color of each pixel. In this book, we also use the term 
"digicam" as an abbreviation to denote cameras that are not SLR (single lens reflex) 
cameras and do not accept interchangeable lenses. 

digital film 

The medium used to store images as they are captured in digital cameras. See also 
removable media. 

digital zoom 

Magnifying an image by means of software within a digital camera. Digital zoom 
enlarges the central part of an image and discards other data to replicate the effect 
of using a longer lens. In effect, zoom is accomplished by cropping a portion of the 
total pixels within the image and then interpolating those values. I recommend 
against using digital zoom, except for quick snapshooting, because it degrades 
image quality. 

digitize 

To convert data into digital form, using a device such as a scanner. 

download 

To transfer data from a device, such as a digital camera memory card, to a computer. 

dpi (dots per inch) 

A measure of how many dots are used within a linear inch to represent image data. 
This term relates to how tightly the pixels in a digital image file are spaced together 
for printing. Printer manufacturers often use this term to describe the output quality 
of a device. Although such a use has a basis in fact, it is misleading because it refers 
to droplets of ink rather than to pixels in an image file. 



DVD 



A removable medium; originally denoted Digital Video Disc, but DVDs are now 
available for data storage as well. A DVD is similar in technology to a CD but offers 
greater storage capacity; a DVD recorder, or "burner," writes data to a DVD. (A 
DVD burner can also record to a CD.) 
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dye-sublimation printer 

Also called thermal-dye transfer; this type of printer uses a head that heats a ribbon 
containing inks in solid form to create colored dye gas; the gas is transferred to a 
special type of paper to form the color image. (Sublimation refers to the conversion 
from a solid to a gas.) The color intensity of the dye is controlled by the heat level of 
the printhead. Dye sublimation produces excellent print quality with soft-edged dye 
spots for a smooth, continuous-tone effect. However, the printers and consumables 
are more expensive than those for inkjet printing. 

dynamic range 

The difference between the darkest and brightest values in an image. Some high-end 
film scanners and digital cameras can produce images with a very high dynamic 
range; in many such images, detail is visible in both highlight and shadow areas. 



exposure compensation 

A camera control that allows for making brighter or darker images by applying a 
plus or minus factor, to increase or decrease exposure. 

exposure meter 

A system consisting of a sensor and computing device that determines the 
reflectance or brightness of a scene and sets, or recommends, the camera settings 
that should produce a correctly exposed image, with accurate brightness. Three 
types of exposure meters are common. A multisegment system divides the image 
into several zones and evaluates the lighting pattern. A center-weighted meter pri- 
marily measures subject reflectance in a large, central area of the image. A spot 
meter measures reflectance in a much smaller area. 



fill flash 

Also called daylight flash and forced flash; a camera mode that causes flash to be 
fired at all times (often at a reduced power setting), even in bright light. It's useful 
for filling in (brightening) shadow areas. 

filter 

A camera accessory that can modify the color (and other aspects) of the light enter- 
ing the lens or create special effects such as soft focus and starlike shapes around 
bright light points. In image-editing software, a feature that allows you to alter the 
pixel values in an image based on specific algorithms to cause a change in the image. 
With digital images, the effects can produce artistic, distorted, blurred, sharper, and 
many other versions of an image. 

Fire Wire 

A high-speed, serial data-transfer standard often used for transferring data from 
digital cameras, scanners, external hard drives, and digital memory card readers to a 
computer or from the computer to printers and data storage devices. Known techni- 
cally as IEEE 1394, it is commonly referred to as Fire Wire, which is the name given 
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to the technology by Apple. Fire Wire offers a maximum data transfer rate of 
400Mbps. A new Fire Wire 800 standard will offer rates of up to 800Mbps. 

first curtain flash sync 

A camera mode in which the flash fires at the start of a long exposure time and not 
near the end of the exposure. See also rear curtain flash sync. 

focal length 

The distance between the lens and the point where light rays focus on the image sen- 
sor when light enters the lens in parallel lines. The longer the focal length, the 
greater the magnification that the lens provides. 

forced flash 

See fill flash. 



gamma 

A value that determines the adjustment applied to midtone values in an image or 
monitor display. Once the midtone value is set, it can be used as a guideline for the 
relative brightness of the monitor or image. 

gamma adjustment 

A change the midtone value of a monitor display for greater accuracy in the relative 
brightness. 

GB (gigabyte) 

A term that is often used for 1 billion bytes. It actually means 1024 million bytes or 
1024 megabytes (MB). 

GIF (Graphics Interchange Format) 

A common file format often used for graphics and line art on the Web. The GIF for- 
mat was developed by CompuServe and includes lossless compression. GIF supports 
no more than 256 colors, although you can define specific colors to be used for an 
image. GIF is usually not suitable for photographic images. Support for trans- 
parency and animation makes GIF a popular file format for web graphics. 

grayscale 

A colorless digital image with tone ranging from pure white to pure black, including 
numerous levels of gray. Color images can be converted to grayscale to produce a 
black-and-white image, but this is not recommended because it discards a great deal 
of data. 

H 

hue 

The color (as opposed to the brightness) of a pixel. More specifically, the attribute of 
a color that we associate with that color, such as red, green, or blue. Hue is defined 
based on a measure of degrees around a color wheel, starting at zero degrees for red. 
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ICC (International Color Consortium) 

A group of companies (www.color.org) that produces standards for color-manage- 
ment systems. 

inkjet printer 

A printer that sprays tiny droplets of ink onto paper to produce an image. The inks 
are commonly propelled either by heat or vibration. Many of today's inkjet printers 
use such small droplets that they can be considered continuous tone devices. See 
continuous tone. 

interpolation 

A method of changing the effective output size of an image file by increasing the 
number of pixels in the image. Special algorithms are used to calculate values for the 
pixels that must be added in the process. See also algorithm. 



ISO 



A measure of a film's sensitivity to light, as defined by the International Organiza- 
tion for Standardization. The term ISO is also used in digital imaging, although a 
high ISO setting does not increase the sensitivity of the sensors; it simply amplifies 
the signal. The ISO ranges from low at ISO 50 or 100 to high at ISO 400, and very 
high at ISO 800 to 1600. The higher the ISO, the faster the shutter speed that can be 
used to make a well-exposed image. 



J 

jaggies 

Jagged edges within a digital image, especially noticeable in diagonal lines, usually 
caused by pixels that are rectangular rather than circular or by JPEG compression 
that produces artifacts. See also artifacts. 

JPEG (Joint Photographic Experts Group) 

An image format for digital pictures. JPEG pictures use efficient (but lossy) com- 
pression algorithms and averaging techniques to minimize image size at a cost in 
accuracy. When a JPEG image is modified, saved, and closed (compressed) and then 
reopened (uncompressed), it is not identical to the original image. The amount of 
degradation depends on the amount of compression and is cumulative — becoming 
worse the more often the image is modified and compressed. JPEG images can sup- 
port 8-bit per channel color, providing greater color fidelity than GIFs. See also GIF. 

JPEG-2000 

A new standard for storing digital pictures that extends the JPEG standard to include 
lossless compression using wavelet technology, transparency, and other features. 

K 

kelvln 

A temperature measurement system for light sources, using the kelvin scale. See also 
color temperature. 
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laser printer 

A type of printer that uses a laser to set electrical charges along a print drum. Toner 
(an ink mixture) is drawn to the charged areas of the drum, and a heating element 
fuses the toner from the drum to paper. 

layer 

In image-editing software, the ability to isolate image elements so that you can work 
on one element at a time. These can be multiple image layers, such as would be used 
for a collage, or adjustment layers that allow you to apply adjustments to the image. 

LCD (liquid crystal display) 

A display made of a liquid crystal material sandwiched between transparent sheets. 
An electric charge is used to change the alignment of the crystals, which in turn 
affects how the light passing through is polarized. Typically, an LCD monitor on the 
back of a digital camera allows the photographer to view images as a preview and in 
playback. (With an SLR camera, preview is not available.) Computer monitors are 
also available with LCD technology, providing a display that is smaller and lighter 
than a CRT monitor. See also CRT. 

light meter 

See exposure meter 

lithium ion battery 

A type of battery that provides greater power capacity and endurance than alkaline 
batteries. Although most lithium ion batteries are designed for one-time-use, some 
lithium ion batteries can be recharged. 

lossless compression 

Any compression scheme that reduces the file size of an image without changing any 
pixel values. When the image is later decompressed, it is identical to the original. 
For example, TIFF compression is lossless provided that a JPEG compression option 
is not used. 

lossy compression 

Any compression scheme that reduces the file size of an image in part by changing 
pixel values to simplify the image. This produces a decompressed image that is not 
identical to the original, usually manifested in a loss of detail or color and the addi- 
tion of artifacts that may appear blocky or jagged. Usually, colors have been 
blended, averaged, or estimated in the decompressed version. For example, JPEG 
compression is lossy. Each time you adjust and resave a JPEG image, you can lose 
valuable image information. See also artifacts. 

luminosity 

The intensity (as opposed to the color) of a pixel. See also brightness. 
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macro 

A term denoting images made with extremely close focus. Technically, macro focus- 
ing denotes at least Ix magnification of the subject, although macro is often used to 
define any extremely close focus. The macro setting on a camera or lens allows you 
to shoot pictures from as little as an inch or two away from your subject. 

MB (megabytes) 

Indicates 1024 kilobytes or 1.048 miUion bytes of data, although MB is often used 
to denote 1 million bytes. In digital imaging, megabytes are most relevant in two 
respects: the amount of RAM in a computer (the more MB the better) and the size 
of an image data file (the more MB, the larger the file). 

megapixel 

A term for one million pixels. A one megapixel camera produces images with 
roughly one million pixels; a two megapixel camera produces images with roughly 
two milhon pixels, and so on. 

memory card 

Removable medium used in digital cameras, often called digital film. Most are sofid 
state devices, employing flash memory, and include formats such as CompactFlash, 
SmartMedia, SecureDigital and the similar MultiMediaCard, MemoryStick, and the 
xD-Picture card. Often used to include the Microdrive (not actually a memory card 
but often labeled as such), a miniature hard drive in a format resembling a Com- 
pactFlash card. Most digital cameras store images on a memory card that can be 
removed and replaced. 

memory card reader 

A computer peripheral designed to accept one or more types of memory cards and 
used to transfer data from the card to a computer, via some form of connectivity, 
usually USB. 

moire 

A photo artifact consisting of bands of diagonal distortions. These distortions arise 
from interference between two geometrically regular patterns. 

N 

nickel cadmium (NiCd) battery 

A type of rechargeable battery that provides moderately long effective life in a cam- 
era or flash unit. Because NiCds (pronounced "nigh-cads") contain the heavy metal 
cadmium, they promote concerns about proper disposal. 

nickel metal hydride (NiMH) battery 

A type of rechargeable battery that provides long effective life in cameras and flash 
units and fewer environmental concerns than alkaline or NiCd batteries. A NiMH 
(pronounced "nimm") battery has less of a "memory effect" than the older NiCd 
batteries; you do not need to drain them fully each time before recharging. 
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noise 

Random, unintended image values added to and distributed across a digital picture, 
visible as a rainbow of pixels in an image, particularly in dark areas. Noise is a com- 
mon byproduct of amplification of a digital signal, such as when using a higher ISO 
setting in a digital camera. See also artifact. 

o 

operating system 

Often abbreviated as OS, the master software that controls a computer. For con- 
sumer use, the Macintosh and Windows operating systems are most common. 

optical zoom 

Magnifying an image by means of a lens, with optical elements, that allows for vary- 
ing the focal length. Unlike digital zoom, optical zoom maintains full image quality. 



PC card 

Memory storage medium designed for inserting in a computer's PCMCIA (Personal 
Computer Memory Card International Association) slot. Few digital cameras use 
PC cards to store photos, but adapters are available to allow the more common 
memory cards to be inserted into a slot on some computers, primarily laptops, 
called the PC card slot. Adapters are available for converting various types of 
removable media so that they will fit into the PC card slot. 

photo paper 

Paper specifically designed for use in printing photographic images; often coated to 
better allow the inks to bond with the paper. 

Pixel 

Short for "picture element," the smallest unit within an image that has a specific 
color value. The more pixels in a digital image, the higher the resolution, which 
translates into greater detail and larger potential output sizes. 

Software applications that can be installed in certain image-editing programs in order 
to provide additional tools for correcting images or for creating special effects. 

polarizing filter 

A type of lens filter that polarizes the light passing through it, allowing only light 
vibrating in a particular direction to pass through. Such a filter can wipe glare from 
nonmetallic reflective surfaces, restoring detail and increasing apparent color satura- 
tion. This filter can also enrich blue skies and help to reduce the effects of atmos- 
pheric haze for greater contrast. 

ppi (pixels per inch) 

The number of pixels per linear inch in an image or on a monitor. Often referred to 
as dpi, though that term technically refers to dots on paper, not pixels in an image. 



plug-in 
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RAM (random access memory) 

Used for temporary storage of data in a computer or other electronic device. Most 
imaging applications recommend that your computer have at least 256 megabytes 
of RAM for fast processing; advanced users will want at least 512MB of RAM. 

RAW or raw 

A file format, available with some digital cameras, as an alternative to JPEG or TIFF 
capture. A RAW file consists of unprocessed data from the image sensor that must 
be processed using special RAW converter software and converted into an image file 
format such as JPEG or TIFF. 

rear curtain flash sync 

A camera mode in which the flash fires near the end of the exposure time, not at the 
start; intended to produce light trails that follow a moving subject. See also first cur- 
tain flash sync. 

red-eye 

An effect that appears to make a person's eyes glow red in an image. Red-eye occurs 
when light from electronic flash reflects from the blood-vessels (or choroids) directly 
behind the retina. 

red-eye reduction mode 

A solution for red-eye built in to some digital cameras. In this mode, the camera 
fires a series of flash bursts or projects an incandescent beam before firing the flash 
that will make the image. The pre-flashes are particularly effective in making peo- 
ple's pupils quickly contract but may also cause them to blink. 

removable media 

Storage mediums that can be removed from a device. Types of removable media 
often used with a computer or its peripherals include floppy disks, writable CDs, 
and cartridges with magnetic media. Removable media are portable. See also CD, 
DVD, memory card, and digital film. 

resolution 

A general term that relates to the density or quantity of information in a digital 
image. When referring to density, it relates to the amount of information in a given 
space, such as the pixels per inch in an image or dots per inch in a print. When refer- 
ring to quantity, it relates to the total number of pixels, such as the number of 
megapixels in a digital camera. See also ppi and dpi. 

RGB 

Red, green, and blue, the additive primary colors and the standard set of colors used 
by computer systems and most digital cameras to create images. See also CMYK. 



second curtain flash sync 

A camera mode in which the flash fires at the end of an exposure, not at the start; 
with a moving subject, this can produce light trails that foUow, instead of precede, 
the subject for a more convincing motion effect. 
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sensor 

A general term for the light-sensitive pixel array used to record image data. See also 
CCD and CMOS. 

serial cable transfer 

A method used to transfer data from a scanner to a computer or from a computer to 
a printer, using a certain type of cable. Because this form of connectivity is slow, it 
has been replaced by faster methods. See also USB and FireWire. 

shutter speed 

The time during which light is allowed to enter through a camera's lens to expose 
the image sensor; this factor can be set automatically by the camera or by the user in 
manual operating mode. At very fast shutter speeds (such as 1/500 sec), an image is 
unlikely to be blurry due to camera shake or subject motion. At long shutter speeds 
(such as 1/4 sec), a moving subject will be blurred, and camera shake can be a prob- 
lem unless a tripod (or other firm support) is used. Digital camera speed is analo- 
gous to traditional shutter speed, although some digital cameras do not come 
equipped with true shutters. 

silver-halide paper 

Traditional photochemical paper used by photo finishers for making prints; also 
available for consumer use in a wet darkroom. 

slow sync flash 

A camera mode that produces a long shutter speed and fires flash during the expo- 
sure time. This combination is intended to illuminate a foreground subject (with 
flash) while allowing a moderately dark background, such as a city scene, to be 
well-exposed, due to the long exposure time. In more typical (short) flash exposures, 
a moderately dark background would not be properly exposed. 



telephoto lens 

A magnifying lens with a long focal length, generally more than 50mm in terms of 
35mm photography. The opposite of wide-angle lenses, telephoto lenses produce 
images with a narrow angle of view. Long telephoto lenses allow for making frame- 
filling pictures of a distant subject. Use a long telephoto lens when you cannot get 
close to your subject, as in wildlife photography. 

thermal dye transfer 

See dye-sublimation printer. 

TIFF (Tagged Image File Format) 

An image format used to store high-resolution images. Although TIFF images are 
often uncompressed, this format does support some compression algorithms, and 
most are lossless. The resulting images are identical to the original TIFF images. 
This makes TIFF a good choice for storing your pictures while you are working on 
them. 
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Unsharp Mask (USM) 

A sharpening feature available in many image-editing programs, as well as the soft- 
ware of some scanners, USM intensifies edge contrast within an image. USM allows 
the user to control the exact level of sharpening, by setting a desired level in three 
distinct parameters. 

USB (Universal Serial Bus) 

A cable connection standard that provides quick and efficient data transfer. Most 
newer computers provide USB ports. Most digital cameras now support USB trans- 
fer in place of earlier serial cable transfers. The original USB (1.1) standard supports 
transfer rates of up to llMBps, and the newer USB 2 standard supports data trans- 
fer rates of up to 480MBps. 

w 

watermark 

A visual mark placed over an image, usually at reduced opacity, generally used to 
mark an image with copyright data. A non-visual digital version (called digital 
watermarking) adds invisible author copyright information into a picture, without 
noticeably altering the image. 

white balance 

Color balance. A camera control that allows you to manually adjust how your cam- 
era reacts to different light sources with differing color temperatures, in overcast 
and sunny daylight, for example. When a camera is balanced for one temperature of 
light and used to photograph another, the resulting image exhibits a color cast. 

wide-angle lens 

A lens that allows your camera to capture a wider image, with a wider angle of 
view. The opposite of telephoto lenses, wide-angle lenses are defined by short focal 
lengths, generally 35mm or shorter, in 35mm photography. Wide-angle lenses are 
useful for including a larger part of the scene in a single image. 



zoom 



See digital zoom and optical zoom. 



zoom lens 

An optical lens with a zoom feature, allowing the user to vary the focal length and, 
hence, the magnification. 
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AA batteries, 19 
accessories 

flash units, 109-112 

image capturing, 112-115, 112 
ACDSee file browser, 65 
adapter tubes, 112 
adapters 

PC card, 114 

transparency, 27, 34-35, 34 
Add Profile Association dialog box, 156 
adjustment layers, 190-195, 190 
Adobe Camera Raw converter, 168 
Adobe Gamma, 154-156, 155 
advanced digital camera models, 1 1 
AE (Autoexposure) Lock, 93, 95 
AEB (Autoexposure Bracketing), 18, 95-97 
ambient light in monitor calibration, 155 
Amount setting in sharpening, 145, 236 
anchor points for curve lines, 200 
aperture, 86, 89, 92 
Aperture Priority mode, 17, 91-92 
archival issues with prints, 76 
artifacts from compression, 7 
attachments, e-mail, 221, 221 
Auto Color tool, 181, 201-202 
Auto Contrast tool, 178-179 



Auto Correction tools, 177 

Auto flash mode, 18 

Auto Levels tools, 179-180, 179 

Auto White Balance control, 17, 98 

Autoexposure (AE) Lock, 93, 95 

Autoexposure Bracketing (AEB), 18, 95-97 

autofocus 

in compact digital cameras, 16 

illuminators for, 110 

vs. manual, 103 
Automatic Bracketing, 110 
automatic modes, 90-92, 90 
AV (Aperture Value) mode, 91-92 

B 

BAX' Conversion plug-in, 211 
backgrounds in portraits, 131-132 
backlighting, 94, 94 
base of printer paper, 79 
Baseline Optimized option, 220 
basic digital camera models, 10 
batch processing 

film scanning, 147 

RAW data file conversions, 172 
batteries, 19 

Bibble Labs file converters, 66 
Bicubic interpolation 

in printing, 231 

in scanning, 142 
Bilinear interpolation, 231 
bit-depth in scanners, 27, 30-31 
Black Ink Only option, 241 
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bold colors in picture taking, 127-128 
Breeze Systems file converters, 66 
brightness 

in image editing, 198-201, 198-199, 201 

in monitor calibration, 154 

for monochrome images, 210 

of printer paper, 78 
Brightness/Contrast utility, 178-179 
browser-supported formats, 218 
budget issues, Windows vs. Macintosh, 38 
bundled software, 50 
Burn tool, 187 
burners, CD and DVD, 44-47, 46 



calibrated monitors, working with, 158-160, 

159 
calibrating monitors 

gamma adjustment in, 154-156, 155 

importance of, 153 

sensors for, 157-158, 157 

steps in, 154 

tools for, 156-157, 156 
Camera Raw plug in, 66 
candid images, 133-135, 134-135 
Canon printers 

cartridge types in, 71, 71 

file converters for, 66 

photo printers, 72, 72 
capturing images, 4-6, 4-6, 85 

accessories for, 112-115, 112 

color saturation in, 100-101, 101 

contrast in, 102 

exposure in, 85-90, 86-89 

flash photography in 

in compact digital cameras, 18, 

103-107, 104-107 
in SLR cameras, 108-112 

focus in, 102-103 

Kelvin scale in, 99-100 

light metering in, 92-97, 93-94, 96 

operating modes in, 90-92, 90 

sharpness in, 101-102, 101 

tone in, 100-101 

white balance in, 97-100, 98 
cartridge types in Inkjet printers, 71, 71 
cases for memory card, 115 



cathode ray tube (CRT) monitors, 40, 40 
CCD (charge-coupled device) sensors, 4 
CD burners, 44-46, 46 
center of interest in picture taking, 122 
center-weighted light metering, 17, 94, 94 
central processing units (CPUs) 
in desktop computers, 39 
in upgrading computers, 44 
Channel Mixer 

applications of, 186-187 
for monochrome images, 208-209, 209 
characterizing in monitor calibration, 154 
charge-coupled device (CCD) sensors, 4 
cleaning 

accessories for, 115 
printer heads, 243 
scanner glass, 137 
Clipping Preview feature, 197 
cloning and Clone Stamp tool 

for defect correction, 204-206, 204-205 
for image editing, 185, 186 
CMOS (complimentary metal oxide 

semiconductor) sensors, 4 
color and color management, 151-152 
depth of 

in film scanning, 146 
in RAW data files, 173 
of scanners, 30-31 
for digital cameras, 160 
in image editing, 181-182, 181 
key elements in, 152, 152 
monitor calibration in. See calibrating 

monitors 
in picture taking, 127-128 
primary steps in, 153, 153, 240 
for printers 

managing, 162-165, 162-165 
number of, 70-71 
profiles for, 164-165, 164 
saturation of 

in image capturing, 100-101, 101 
in image editing, 202-203 
in monochrome images, 208 
in RAW data files, 172 
for scanners, 139, 160-162, 161 
temperature of 

in monitor calibration, 154 

in RAW data files, 171-172, 172 
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color balance 

in film scanning, 144 

in image editing, 181-182, 181, 201-202, 
201 

in RAW data files, 171 
color cast in monochrome printing, 241 
Color Efex Pro plug-in, 60 
color images, converting to monochrome, 

207-209, 207-209 
color printers for monochrome printing, 

241-242, 241 
Color Settings dialog box, 159-160, 159 
color space 

in film scanning, 146 

for Internet images, 214-215, 215 

in RAW data files, 173 

in SLR cameras, 22-23 
Color Variations utility, 182, 182, 202 
ColorSync monitor calibration, 154-155 
ColorVision software, 157, 165 
compact digital cameras, 10-12, 10-11, 14 

features of, 15-20 

flash photography in, 103-107, 104-107 
CompactFlash issues, 20 
compatibility 

of flash units, 109 

of Inkjet printer media, 78 
compensation, exposure, 95-97, 96 
complimentary metal oxide semiconductor 

(CMOS) sensors, 4 
composition in picture taking, 124-125, 124 
compression 

JPEG files, 6-7, 174 

TIFFfiles, 195-196, 195 
CompuPic Pro file browser, 64-65 
connectivity 

for compact digital cameras, 20 

for Inkjet printers, 74 

for scanners, 33-34 
Constrain Proportions option, 234 
consumer SLR cameras, 21 
Continuous Autofocus mode, 16 
contrast, 120 

in film scanning, 144 

in image capture, 102 

in image editing, 178-179, 198-201, 
198-199,201 



in monitor calibration, 154 

for monochrome images, 210 

for RAW data files, 171 
Convert To Profile dialog box, 214 
converting 

images 

color to monochrome, 207-209, 

207-209 
for Internet use, 213-214, 214 

RAW files, 66-67, 66-67, 168-171, 
168-173 
cool factor, Windows vs. Macintosh, 39 
copyright notices, 224 
Corel PHOTO-PAINT (CPP), 175 
correct exposure, 87-88 
CPUs (central processing units) 

in desktop computers, 39 

in upgrading computers, 44 
Creative Suite Premium kit, 225 
creativity in picture taking, 127 
cropping images, 233-235, 234 
CRT (cathode ray tube) monitors, 40, 40 
Curves control, 180-181, 180 

for brightness and contrast, 198-200, 199 

for monochrome images, 210 

D 

data storage options, 45-47, 45-47 

Daylight flash mode, 18 

dedicated film scanners, 27, 27, 140-141, 141 

default flash mode, 104 

defect correction 

in image editing, 204-206, 204-205 
plug-ins for, 61-62, 62 
Delkin eFilm PRO CardBus 32-bit adapter, 

114 
depth 
color 

in film scanning, 146 
in RAW data files, 173 
of scanners, 30-31 
in picture taking, 124 
depth mode in film scanners, 27 
depth of field, 89-90, 130 
Desaturate tool, 186 
desktop computer components, 39-43, 39-42 
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diagonal compositions, 124 
digital cameras, 3, 9 

capturing images with. See capturing 
images 

color management for, 160 

compact, 10-12, 10-11, 15-20 

interchangeable lens SLR cameras, 12-14, 
12-13, 21-23, 21-22 

lenses for, 9, 9, 15 

professional studio, 14 

recording formats in, 6-9, 6-9 
Digital GEM plug-in, 62, 146 
Digital ICE system, 31 
Digital Image Pro, 53-54, 53 
digital noise, plug-ins for, 60 
Digital Pro B&W plug-in, 211 
Digital ROC plug-in, 62 
Digital SHO plug-in, 62 
digital zoom, 9 

DiMAGE Scan Elite 5400 scanners, 27 
direct printing Inkjet printers, 72-73, 73 
Display Properties dialog box, 156 
DisplayMate monitor calibrator, 157 
distortion, wide-angle, 120-121, 121 
Dodge tool, 187 
dot pitch, 40 

download speed of Internet images, 220 
downloading, software for, 64 
dpi (dots per inch) resolution 

of Inkjet printers, 73-74 

of scanners, 29 
Dreamweaver software, 225 
drivers for inkjet printers, 74, 74 
droplet size of ink, 71 
drum scanners, 28, 28 
dust removal systems, 31-32, 144 
DV Pro plug-in, 63 
DVD burners and drives, 46-47 
dye-sublimation photo printers, 80-81, 81 
dynamic range of scanners, 29-30 



e-mail considerations, 221, 221 
Easy Web Editor, 225 
editing images, 189-190 

adjustment layers for, 190-195, 190 



Auto Contrast and Brightness/Contrast 

tools, 178-179 
Auto Levels and Levels adjustment tools, 

179-180, 179 
brightness and contrast in, 198-201, 

198-199,201 
cloning and Healing Brush tool for, 185, 

186 
color balance in, 201-202, 201 
color correction in, 181-182, 181 
color saturation in, 202-203 
Color Variations utility for, 182, 182 
compressing TIFF files, 195-196, 195 
Curves utility for, 180-181, 180 
defect correction in, 204-206, 204-205 
file formats for, 174-176, 174-176 
Hue/Saturation utility for, 182-183, 183 
miscellaneous tools for, 186-187 
monochrome, 206-211, 206-211 
optimizing levels, 196-198, 197 
Quick Fix options for, 177-178, 177-178 
RAW image files, 167-173, 168-173 
red-eye correction tool for, 186, 187 
sharpening tools for, 184, 185 
Unsharp Mask filter for, 183-184, 183 

eFilm PRO CardBus 32-bit adapter, 114 

electronic viewfinders (EVFs), 10 

emulsion side of film, 144 

enhanced resolution of scanners, 29 

enhancing images 

monochrome, 210-211 
RAW, 167-173, 1 6S-1 73 

Epson printers 

cartridge types in, 71, 71 
photo, 72 

equipment delays, 134-135 

equivalent exposure, 87, 87 

ERI (Extended Range Imaging Technology) 
JPEGs, 174 

establishing shots, 130 

evaluative metering system, 17 

EVFs (electronic viewfinders), 10 

excluding elements in picture taking, 122 

exposure, 86-87 

aperture effects in, 89 

in compact digital cameras, 18 

correct, 87-88 
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equivalent, 87, 87 

in film scanning, 144 

light metering in, 92-97, 93-94, 96 

shutter speed in, 88-89, 88 

in SLR cameras, 22 
exposure compensation, 95-97, 96 
Extended Range Imaging Technology (ERI) 

JPEGs, 174 
Extensis Intellihance Pro plug-in, 60 
external hard drives, 45, 45 
eye level portrait shots, 133, 133 
EZcolor monitor calibrator, 157 



f/stops, 86, 87, 89-90 

Fade option, 179 

familiarity issues, Windows vs. Macintosh, 38 

EEC (Elash Exposure Compensation) control, 

18,107 
EEL (Flash Exposure Lock), 110-111 
file browsers, 64-65, 64-65 
file formats in image editing, 174-176, 174-176 
film scanners, 26-27, 27, 35 

multisampling for, 31-32 

techniques for, 140-147, 141-143, 145 
filters 

in compact digital cameras, 20 

for image editing, 187 

for pixel color, 4 

plug-ins for, 59-60 

polarizing, 128 
Fire Wire (IEEE 1394) scanner connections, 

33-34 
Flash Always On mode, 106, 106 
Flash Exposure Compensation (EEC) control, 

18, 107 
Flash Exposure Lock (FEE), 110-111 
Flash Intensity Adjustment mode, 18 
FlashOffmode, 107, 107 
flash photography 

in compact digital cameras, 18, 103-107, 
104-107 

for contrast, 120 

indoors, 118-119, 119 

in SLR cameras, 108-112 



flash units 

compatibility of, 23 
slave, 113-114 

flatbed scanners, 26-27, 26, 139 

Flatten Image option, 195 

EM Software plug-ins, 62-63 

focal length of lens, 9 

focus 

in capturing images, 102-103 
in compact digital cameras, 16 
in picture taking, 130-131 
tips for, 118 

Forced flash mode, 18 

formats 

in image editing, 174-176, 174-176 
in image recording, 6-9, 6-9 
for Internet images, 218 

four-color photo printers, 70-71 

FrontPage software, 225 

Full Auto mode, 90 

full preview for RAW data files, 171 

fully automatic modes, 90-91, 90 



gamma adjustments, 154-156, 155 

Genuine Fractals plug-in, 233 

GIF format, 218 

glossy paper, 78 

GoLive software, 225 

graininess in film scanning, 146 

Graphire series tablets, 41 

grayscale conversion, 207-209, 207-209 

GretagMacBeth Eye One Photo system, 164 

H 

Hakuba memory card cases, 115 
hard drives 

in desktop computers, 39 

external, 45, 45 

in upgrading computers, 44 
head cleaning for printers, 243 
Healing Brush tool, 185, 186 
high-end hardware, 42 
high-resolution files for printing, 228, 229 
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high-speed flash sync, 111-112 
High Speed Print options, 74 
histograms 

in film scanning, 146 

in Levels utility, 197 

in SLR cameras, 22 
HotDog Professional software, 225 
HTML editors, 225, 22S 
Hue control, 183 
Hue/Saturation utility, 182-183, U3 

for color balance, 202 

for layer adjustments, 193 

for monochrome images, 210 
human interest in travel images, 125-126 

I 

ICC (International Color Consortium) profile, 

157 
ICE system, 31 
IEEE 1394 (Fire Wire) scanner connections, 

33-34 
image editors, 49 

affordable, 50-55, SO-SS 

for color management, 163 

professional, 56-59, S6-5^ 
Image Size dialog box, 215-217, 115, 

231-232,231-232 
ImageReady software, 225 
images 

capturing. See capturing images 

cropping, 233-235, 234 

editing. See editing images 

Internet. See Internet images 

monochrome, 206-207, 206 

converting color images to, 207-209, 

207-209 
enhancing, 210-211 

quality of, for printing, 229-230, 230 

recording formats for, 6-9, 6-9 

setup for. See setup for digital imaging 

size of, for scanning, 139 
included scanner software, 31-33, 32 
indoorflash, 118-119, 219 
ink 

for Inkjet printers, 70-71 

in monochrome printing, 242 
Inkjet printers, 69-70, 70-71 



cartridge types in, 71, 71 

connectivity for, 74 

direct printing, 72-73, 73 

drivers for, 74, 74 

ink for, 70-71 

miscellaneous factors in, 76-77 

paper for, 72, 72, 77-80, 78-79 

print permanence in, 75-76 

printable area for, 72, 72 

resolution of, 73-74, 74 

speed of, 75 
Intellisharpen plug-ins, 62, 237, 238 
interchangeable lens SLR cameras, 12-14, 

12-13, 21-23, 21-22 
interesting events in picture taking, 127, 127 
International Color Consortium (ICC) profile, 

157 
Internet images 

color space for, 214-215, 215 

converting images for , 213-214, 214 

e-mail considerations in, 221, 221 

JPEG quality for, 218-220, 219-220 

monitor resolution in, 216 

photo-sharing websites for, 222-223, 222 

photo web pages for, 223-225, 223-225 

resizing ior, 215-218, 215, 217 
interpolation 

in printing, 231, 233 

in scanning, 29, 142 
ISO numbers, 16-17, 86 



J 

JPEG format, 6 

compression in, 6-7, 174, 195 

editing, 174-175, 175 

for Internet images, 218-220, 219-220 

issues in, 6-7 

saving in TIFF format, 7 
JPEG 2000 format, 174 
JPEG Options dialog box, 219-220, 220 



K 

Kelvin scale, 99-100 
Kodak printers, 81, 81 
Krist, Bob, 126 
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landscape focus option, 16 

Landscape mode, 17, 90 

landscapes in picture taking, 128-131, 

129-130 
laptop computers, 43 
large prints, RAW capture format for, 8 
layers 

adjustment, 190-195, 190 

benefits of, 51-52 
LBCAST (Lateral Buried Charge Accumulator 

and Sensing Transistor Array), 4 
LCD (liquid crystal display) monitors, 10 

in compact digital cameras, 19 

in desktop computers, 40 

as icebreakers, 126 
leading lines in picture taking, 124, 124 
Leica Mini Tripods, 114 
Lempel-Ziv-Welch (LZW) compression, 195 
lenses 

in digital cameras, 9, 9, 15 

in picture taking, 130 

in portraits, 132 

shading, 120 

in SLR cameras, 12-14, 12-13, 21-23, 
21-22 

wide-angle and telephoto, 112-114, 112 
levels 

in image editing, 179-180, 179 

for monochrome images, 210 

optimizing, 196-198, 197 
Levels tools, 179-180, 179, 193, 197-198 
light metering, 92-93 

center-weighted, 94, 94 

in compact digital cameras, 17 

for exposure, 87, 95-97, 96 

multisegment, 93, 93 

spot, 94-95 
lightfast rating, 75-76 
lighting 

in picture taking, 128 

in portraits, 132-133 
liquid crystal display (LCD) monitors, 10 

in compact digital cameras, 19 

in desktop computers, 40 

as icebreakers, 126 
local people in photos, 126 



long lens settings, 130 

lossy formats, 6-7, 174 

LZW (Lempel-Ziv-Welch) compression, 195 



M 

M (Manual) mode, 92 

Mac ColorSync Calibrator, 154 

Macintosh computers, 37-39, 42-43 

macro focus option, 16 

magnification in scanning, 140 

maintaining printers, 243 

Manfrotto Digi-Table-Top tripods, 1 14 

manual focus, 103 

Manual (M) mode, 92 

masking adjustment layers, 192 

matte paper, 78, 239 

megapixel issue, 5-6, 5 

memory cards 

cases for, 115 

readers for, 20 
metering. See light metering 
Micro Piezo technology, 69 
microprocessors 

in desktop computers, 39 

in upgrading computers, 44 
MonacoEZcolor software, 162, 165 
MonacoOPTIX cahbrator, 157 
monitors 

calibrating 

gamma adjustment in, 154-156, 155 

importance of, 153 

sensors for, 157-158, 157 

steps in, 154 

tools for, 156-157, 156 

in desktop computers, 40 

for Internet images, 216 

in upgrading computers, 44 
monochrome images, 206-207, 206 

converting color images to, 207-209, 
207-209 

enhancing, 210-211 
monochrome negatives in film scanning, 147 
monochrome printing, 241-242, 241 
multi zone metering system, 17, 93, 93 
multipoint focus, 16 
multisampling scanner feature, 31-32 
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N 

native file formats, 175-176, 176 

nature images, 128-131, 129-130 

Nearest Neighbor interpolation, 231 

Neat Image Pro plug-in, 60 

New Adjustment Layer dialog box, 208 

Ni-MH AA batteries, 19 

Night Flash mode, 105-106 

Nik Dfine plug-in, 61 

Nik Multimedia plug-in, 60 

Nik Sharpener Pro! Inkjet Edition plug-in, 237 

Nikon SLR cameras, 66 

noise 

in film scanning, 147 

reducing, 170 
noise levels of Inkjet printers, 76 
Nozzle Check procedure, 243 



o 

off-center framing, 122-123, 123 
Olympus P-400 printers, 81 
operating modes, 17, 90-92, 90 
optical medium, 46 
optical viewfinders, 118 
optical zoom, 9 
optimizing 

levels, 196-198, 197 

print scans, 139 
outdoor flash, 119 

outdoor shooting techniques, 135, 135 
output resolution in RAW data files, 173 
output size 

for printing, 230-233, 231-232 

in RAW data files, 173,173 
overrides in SLR cameras, 22 



Paint Shop Pro (PSP) editor 

native file formats in, 175 

working with, 52-53, 52 
paper for printers, 72, 72, 77-80, 78-79, 239 
PC card adapters, 114 
PC cords. 111 
Pentax *ist D cameras, 230, 230 



people pictures, 131 

candid images, 133-135, 134-135 

portraits, 131-133, 132-133 
peripherals, 41 

permanence of inkjet prints, 75-76 
Phase One CI products, 66, 168, 173 
Photo-CD systems, 28 
Photo Explorer file browser, 65 
Photo-Paint editor, 56-57, 57 
Photo Reahstic option, 240, 240 
photo-sharing websites, 222-223, 222 
photo web pages, 223-225, 223-225 
PhotoCAL monitor calibrator, 157 
PhotoImpact editor, 54, 54 
Photoshop CS (Creative Suite) editor 

for scanners, 30-31 

working with, 50-51, 57-58, 57 
Photoshop Elements 2 

Quick Fix options in, 177-178, 177-178 

working with, 51, 51 
PhotoSuite editor, 55 
picture-taking tips 

advanced techniques, 122-125, 122-124 

basic techniques, 117-121, 118-119, 121 

landscapes and nature images, 128-131, 
129-130 

people pictures, 131-135, 131-135 

travel images, 125-128, 125-128 
pigment-based inks, 76 
pixel color, filters for, 4 

pixels per inch (ppi) resolution of scanners, 29 
plug-in software, 59-63, 59, 61-63 
PNG format, 218 
polarizing filters, 128 
Portrait mode, 17, 90 
portraits, 131-133, 132-133 
power sources, 19 

ppi (pixels per inch) resolution of scanners, 29 
Preserve Luminosity option, 181 
print permanence in inkjet printers, 75-76 
print-scanning techniques, 137-140, 137-139 
printable areas, 72, 72 
Printer Properties dialog box, 243 
printers, 69 

color management for, 162-165, 162-165 

dye-subhmation, 80-81, 81 

inkjet. See inkjet printers 



Index 269 



maintaining, 243 

settings for, 238-241, 239-240 
PrintFIX profiles, 165 
printing 

cropping images for, 233-235, 234 

exhibition-quality, 227 

image quality for, 229-230, 230 

layered files for, 194-195 

vs. monitor images, 158 

monochrome, 241-242, 241 

output size for, 230-233, 231-232 

prerequisites for, 228, 228 

resampling options in, 231 

resolution for, 73-74, 74, 228, 229, 
230-233, 231-232, 238-239 

sharpness for, 235-237, 236, 238 
professional image editors, 56-59, 56-58 
professional SLR cameras, 21 
professional studio cameras, 14 
ProfileCity profiles, 165 
profiles 

for color management, 164-165, 164 

for monitor calibration, 154-156 

for printing, 240 
Program mode, 90 

prosumer digital camera models, 11, 11 
PSD, native file formats in, 175 
PSP (Paint Shop Pro) 

native file formats in, 175 

working with, 52-53, 52 
pxl SmartScale plug-in, 233 



quality 

of JPEG images, 7, 174 

in printing images, 229-230, 230 
Quick Fix options, 177-178, 177-178 
Quickie Web Page software, 225 



R 

Radius setting in sharpening, 145, 236 
random access memory (RAM) 
in desktop computers, 39 
in upgrading computers, 44 



RAW image files, 7-8, 8, 167-168, 168-169 

converting, 66-67, 66-67, 168-171, 
169-173 

for large prints, 8 

setting changes in, 98 
Rear Curtain Sync feature. 111 
rechargeable Ni-MH AA batteries, 19 
recording options, 6-9, 6-9, 15 
red-eye correction, 18, 104, 105, 186, 187 
refresh rate in CRT monitors, 40 
registration services, 223 
remote flash capability. 111 
removable magnetic media, 47, 47 
Remove Color tool, 186 
replacing computers, 45 
resampling options in printing, 23 1 
research for travel images, 125 
resin coating of printer paper, 79 
resizing for Internet images, 215-218, 215, 217 
resolution 

in compact digital cameras, 15 

JPEG images, 7 

megapixels in, 6 

in printing, 73-74, 74, 228, 229, 230-233, 
231-232, 238-239 

in RAW data files, 173 

in scanning, 28-29, 139, 142, 142 
film scanners, 146 
flatbed scanners, 26-27 

in SLR cameras, 21 
RLE (Run Length Encoding) compression, 196 
roll paper, 76-77 
RuleofThirds, 123, i 23 
rules of composition, 125 
Run Length Encoding (RLE) compression, 196 



saturation, color 

in image capturing, 100-101, 101 

in image editing, 202-203 

in monochrome images, 208 

in RAW data files, 172 
Save As dialog box, 219 
Save For Web dialog box, 213-214, 214 
saving 

images for Internet, 213-214, 218 
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saving, continued 

JPEG images in TIFF format, 7 
Scanner RGB option, 161 
scanners, 25-26 

color management for, 160-162, 161 

dedicated film, 27, 27, 140-141, 141 

flatbed, 26-27, 26 

included software for, 31-33, 32 

resolution of, 26-29 

services for, 28 

transparency adapters in, 34-35, 34 
scanning techniques, 137 

film-scanning, 140-147, 141-143, 145 

print-scanning, 137-140, 137-139 
Scene mode, 90 
scratch removal systems for scanners, 31-32, 

144 
SCSI (Small Computer System Interface) 

scanner connectivity, 33-34 
semiautomatic modes, 91-92 
semicandid images, 134, 134 
sensors for monitor calibration, 157-158, 157 
services for scanners, 28 
settings 

appropriate, 121 

for printers, 238-241, 239-240 
setup for digital imaging, 37 

data storage options, 45-47, 45-47 

desktop computers, 39-43, 39-42 

laptop computers, 43 

replacing computers, 45 

upgrading computers, 44-45 

Windows vs. Macintosh, 37-39, 38 
shading lenses, 120 

Shadow/Highlight dialog box, 200-201, 201 
Shadow Recovery Professional Plug-In (SR 

Pro) plug-in, 62 
Sharpen Edges option, 237 
Sharpener plug-in, 61, 237 
sharpening images, 183-184, 183 

in capturing, 101-102, 101 

in editing, 184, 185 

for Internet, 217 

in printing, 235-237, 236, 238 

in RAW data files, 172 

in scanning, 140, 145 
Shutter Priority mode, 17, 91 



shutter speed, 86 

in exposure, 88-89, 88 
with indoor flash, 118 
in Manual mode, 92 
Sigma SD series cameras, 5, 21 
SilverFast software, 139, 162 
simplification in picture taking, 122 
Single Lens Reflex (SLR) cameras, 12-14, 

12-13, 21-23, 21-22, 108-112 
16-bit files, 173 
size 
image 

for Internet, 215-218,215,217 
for scanning, 139 
ink droplets, 71 
output 

for printing, 230-233, 231-232 
inRAWdatafiles, 173, 173 
paper, 72, 72 
skies in picture taking, 123 
slave flash units, 113-114 
slides, scanning, 138, 140-147, 141-143, 145 
Slik Mini-Pro tripods, 114 
Slow-Sync flash mode, 18, 105-106 
SLR (Single Lens Reflex) cameras, 12-14, 

12-13, 21-23, 21-22, 108-112 
Small Computer System Interface (SCSI) 

scanner connectivity, 33-34 
smart flash, 109 
smoothness, limitations of, 170 
software, 49 

file browser, 64-65, 64-65 
image editors, 49 

affordable, 50-55, 50-55 
for color management, 163 
professional, 56-59, 56-58 
plug-in, 59-63, 59, 61-63 
raw file converters, 66-67, 66-67 
scanner, 31-33, 32, 143, 144 
Windows vs. Macintosh, 38 
special effects plug-ins, 59-60 
speed 

downloading, 220 
Inkjet printers, 75 
scanners, 33 
SLR cameras, 23 
sports action, 135, 135 
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Sports program mode, 17 
spot metering, 17, 94-95 
SpyderPro monitor calibrator, 157 
SR Pro (Shadow Recovery Professional Plug- 
In) plug-in, 62 
sRGB (standard Red, Green, Blue) color space, 

22-23 
Stair Interpolation Pro plug-in, 233 
storage options 

in digital cameras, 19 

external, 45-47, 45-47 
strangers, photos of, 126 
stroboscopic flash, 111 
stylus, 41, 41 
Stylus Photo printers, 76 
subjects in picture taking, 123-124, 128 
surfaces of printer paper, 79 
sync speeds in flash photography, 108 



TTL (through-the-lens) flash metering, 

108-109 
TV (Time Value) mode, 91-92 

u 

UFO (Ulead PhotoImpact) program, 175 
ultrahigh-resolution scanners, 28, 28 
unauthorized use, protecting images from, 224 
Unsharp Mask (USM) tool, 183-184, 183. See 
also sharpening images 

benefits of, 51-52 

in printing, 236-237, 236 

in scanning, 140, 145 
upgrading computers, 44-45 
upright scanners, 28, 28 
USB (Universal Serial Bus) connections 

for inkjet printers, 74 

for scanners, 33-34 

in upgrading computers, 44 



tabletop tripods, 114, 118-119 

tablets, 41,41 

telephoto lenses, 112-114, 112, 132 

Test Strip plug-in, 61, 62, 163, 163, 182, 202 

thickness of printer paper, 78-79 

Thomson, William, 100 

Threshold setting in sharpening, 145, 236 

through-the-lens (TTL) flash metering, 

108-109 
TIFF (Tagged Image File Format) 

compressing, 195-196, 195 

editing, 174-175, i 75 

in image capturing, 8-9 

saving JPEG images in, 7 
Tiffen Custom Lens Mount, 112 
tilt/rotate flash heads, 110 
Time Value (TV) mode, 91-92 
tone control in image capture, 100-101, 101 
transparencies 

adapters for, 27, 34-35, 34 

scanning, 138, 140-147, 141-143, 145 
travel images, 125-128, 125-128 
tripods 

in picture taking, 131 

tabletop, 114, 118-119 



Variations utility, 182, 182, 202 
vertical framing, 120-121, 121 
verticals in portraits, 132 
video cards 

in desktop computers, 40 

in upgrading computers, 44 
Video RAM (VRAM), 40 
viewfinders, 10, 118 

visual design in picture taking, 124-125, 124 
Vivid Details Test Strip software, 61, 62, 163, 

163,182,202 
VRAM (Video RAM), 40 

w 

water-based dye inks, 75 

WB (white balance), 17, 97-100, 98 

Web Easy software, 224 

web-hosting services, 223 

Web Page Creation Kit, 224 

Web Studio software, 225 

websites, photo-sharing, 222-223, 222 

weight of printer paper, 78-79 
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white balance (WB), 17, 97-100, 98 

White Point setting, 155 

whiteness of printer paper, 78 

wide-angle distortion, 120-121, 121 

wide-angle lenses, 112-114, 112 

wide area focus, 16 

Wilhelm Imaging Research lightfast ratings, 

75-76 
Windows-based computers 

desktop, 42-43 

vs. Macintosh, 37-39, 38 
wireless off-camera TTL flash, 111 



X 

X3 sensors, 5 



ZIP compression, 195-196 
zoom features, digital vs. optical, 9 
zoom lenses, 15 
zooming flash heads, 110 
zooming RAW data files, 171 



